You’ve taken 
one giant step 

(like to try 
for two?) 

Welcome to rung # 1 on the ladder of success. If 
you’re ready to keep climbing, Raytheon’s 
SPACE & INFORMATION SYSTEMS DIVI- 
SION can provide all the tools you need to reach 
the top: 

• Technical Diversity — As a SPACE & IN- 
FORMATION SYSTEMS DIVISION engi- 
neer, you’ll take an active role in many of the 
world’s most exciting programs. You will help 
build spaceborne guidance computers for the 
Apollo Command Module and Lunar Excur- 
sion Module. Or, perhaps you’ll design and 
develop advanced radar, communications and 
reentry systems that will dramatically ad- 
vance the state-of-the-art. Whatever the 
assignment, you will find diversity and chal- 
lenge every step of the way. 

• Promotional Opportunity — The company 
maintains and implements a long-standing 
policy of promotion from within which lets 
you rise to the top on your own merits. Case 
in point: Thomas L. Phillips, who began his 
career as a Raytheon engineer in 1951 and is 
now president of the company. 

• Continuing Education — At SPACE & IN- 
FORMATION SYSTEMS DIVISION, keep- 
ing pace with technology is a way of life. 
Participation in educational assistance pro- 
grams is strongly encouraged. A liberal 
tuition-reimbursement policy has been estab- 
lished by the company and major educational 
institutions such as MIT, Harvard, and Brown, 
are within easy access of the Division’s Sud- 
bury, Massachusetts headquarters. 

You’ve spent years preparing for the “right” job 
. . . now take the time to select the “right” com- 
pany. If you’re ready for that second giant step, 
write: John C. Jones, Employment Manager, 
Department S, Raytheon Company, Space & 
Information Systems Division, 528 Boston Post 
Road, Sudbury, Massachusetts 01776. 


rRAYTHEONJ 

EXCELLENCE IN ELECTRONICS 

An Equal Opportunity Employer 
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Like California f TRW is a state 
...a state of mind. 


Both California and TRW symbolize and 
embody the youthful and imaginative, yet sys- 
tematic approach to problems as old as man- 
kind and as new as tomorrow. 

If you have that same frame of mind, you be- 
long in California at TRW. Here, the university 
and industrial communities meet on common 
ground to an extent unmatched elsewhere. 
And, here you can enjoy the famed advantages 
of Southern California living plus opportunities 
for personal and professional growth within an 
organization already deeply involved in vir- 
tually every exciting and innovative project of 
our times. 

If you see the ultimate reward of your profes- 
sion as a chance to contribute importantly, not 
just to the advancement of technology, but to 
the application of technology to the solution of 
age-old (and some brand new) social and 
economic problems besetting our nation and 
the world . . . you belong in California at TRW. 
How to get a spacecraft to a specific point on 
Mars... how to get a businessman from his 
home to his office. . . how to best serve the 


medical needs of an entire state . . . these are 
typical of the problems you can help solve at 
TRW. 

It is impossible to tell you everything about 
TRW here, but hopefully you will be interested 
enough to write us for more specific informa- 
tion. 

TRW Systems is located just south of the Los 
Angeles International Airport in smog-free 
Redondo Beach — less than a mile from the 
blue Pacific. We are 13,000 specialists in engi- 
neering, science, and administration at work 
on diversified programs unmatched by any 
other company. And, TRW Systems is an oper- 
ating group of TRW Inc., where 60,000 people 
are at work at 200 operations around the 
world, applying advanced technology to space, 
defense, automotive, aircraft, electronics and 
industrial markets. 

At TRW you will be encouraged to continue 
your career development through the many 
educational opportunities offered by leading 
colleges and universities right in the greater 
Los Angeles area. 


For your part in California at TRW, please make arrangements with the Placement Office for an interview, 
or write to Dr. William Mc/vers, TRW College Relations. Dept. CR-2, One Space Park, Redondo Beach, 
California 90278. You will hear from us shortly. In addition to Southern California, TRW Systems also has 
exciting career opportunities at Houston, Washington, Cape Kennedy, and San Bernardino, California. 

TRW Systems is an equal opportunity employer, m & f. 


TRW 




ALL1S-CHALMERS 


Write us. 

We'll tell you how it and hundreds of other new developments were created 
out of Allis-Chalmers unique combination of people capabilities. 

Our answer can give you a head-start toward creating your own opportunity 
for a career with Allis-Chalmers — one of America's 100 largest companies. 

BUILDING GREAT PRODUCTS MAKES ALLIS-CHALMERS A GREAT PLACE TO WORK. 

AN EQUAL OPPORTUNITY EMPLOYER 


MANAGER OF COLLEGE RELATIONS 

ALLIS-CHALMERS 

BOX 512 

MILWAUKEE, WISCONSIN 53201 



I am interested in the opportunities for creating my own future with 
Allis-Chalmers 

/ would like an interview 

Send literature about the scope of the opportunites for me 


NAME 


ADDRESS 


February, 1967 
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Positions now open in the 
following areas: 

High-performance small turbine design 
Hydraulic pump development 
Vehicle transmission design 
Industrial engineering 
Metallurgy 
Electronic packaging 
Test equipment 
Application engineering 


The challenge of supersonic transport 
at Sundstrand includes development of 
a broad range of projects. Constant 
speed drive systems, hydromechanical 
transmission systems to convert vari- 
able jet engine speed to constant speed 
requirements of a-c electrical generat- 
ors; hydraulic pumps, for functional 
flight control service actuation; acces- 
sory drive systems, sophisticated trans- 
missions to supply power for various 
aircraft accessories. 

Sundstrand offers excellent career 
opportunities. Sundstrand engineers 
work on a variety of projects under 
excellent working conditions, enjoy 
definite project responsibility and fol- 
low-through. Our consistent emphasis 
on engineering results in a sizable in- 
vestment in research and develop- 
ment; when completed in 1967, our 
multimillion-dollar, 88-acre R&D center 
in Rockford, Illinois, will provide an 
additional 400,000 square feet for new 
product development, project manage- 
ment and testing. We employ nearly 
6000 people, enjoy approximately $100 
million annual sales-a medium-sized 
company, on the move. 

Consider a career at Sundstrand. SST, 
high-performance turbine design, ther- 
modynamics, undersea propulsion, 
solid-state electronics, isotope power 
for space vehicles, computer program- 
ming, petrochemical handling, hydro- 
static transmissions for 
vehicle propulsion -these 
are the tomorrow-oriented 
fields we investigate. 

Join us! 


Take off on SST 
at Sundstrand 


Now that you know something about 
us, how about letting us know 
something about you? 

CALL US COLLECT 

8 a.m. to 5 p.m. Mon. through Fri. 

Central Standard Time Zone 

Call 815/968-6811 Ext. 692 

Or, send your resume in confidence to 

SUNDSTRAND PERSONNEL CENTER 

1401 23rd Avenue, Rockford, III. 61101 
An equal opportunity employer 
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Graduating 

Engineers: 

OPPORTUNITY 

AHEAD! 

Explore these outstanding growth 
programs offering immediate 
rewards and unlimited futures 
with a leader in the field 
of aerospace communications 
and telemetry. Starting job 
assignments include the 
following categories: 

Electronics 

Development 

Engineers 

— BS or higher in EE, duties to involve R & D and 
Product Design and Development in Communica- 
tions, Analog /Digital, or other areas of advanced 
aerospace telemetry systems. 


Solid State 

Development 

Engineers 

— BS or higher in EE, ME. MetE, ChE, Physics or 
Chemistry. Assignments, depending on degree dis- 
cipline, will involve a variety of technical duties in 
advanced Solid State Production or R & D to include 
epitaxial growth, diffusion, and thin film operations 
and microcircuit design. 

Marketing 

Management 

Engineers 

— BSEE. Assignments in inside sales liaison or 
proposal management dealing with high level corpo- 
rate customers and government agencies in the 
Aerospace field. 

u 

DIVISION OF UNITEO AIRC RAFT CORPORATION 

A 

An equal opportunity employer m/1 


For further information, clip and send coupon below. 


i ' 

Technical Employment Manager, Vector, Division of 
United Aircraft Corporation, Southampton, Pa., 18966 

J Name 

j Address 

I City State Zip Code. . 

{ Degree(s) and Major Grad Year, 

j Specialty 

Check Appropriate Blocks Below 
I U.S. Citizenship □ Yes 

I Resume Enclosed Q Yes 
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how the 4:10 from 


Lake Charles 


helps feed a hungry world 

Each day at the world’s largest ammonia production facility, recently completed 
by Olin at Lake Charles, La., 1400 tons of ammonia is shipped to our 
fertilizer plants for critically food short countries. 

Adjoining this gigantic complex is still another plant producing urea soil 
nutrient mixes. These and many other Olin plants making everything 
from pesticides to rocket fuel comprise the 
OLIN CHEMICALS GROUP which is playing an important role in the 
advancement of international health and knowledge. 


There is virtually no limit to the potential uses of your talents at Olin 
where vast projects demand proportionate creativity and personal motivation. 


AT OLIN YOU’RE IN THE BIG LEAGUE-WHERE YOU BELONG! 


To complete these projects and accomplish our long range 
objectives we have exciting assignments for: 


CHEMICAL ENGINEERS 

To work in process engineering at our plants, troubleshooting, 
conducting yield improvement, equipment and process modifi- 
cation studies; in process development of new products and 
processes; and in construction engineering on new plants and 
major expansions. 


MECHANICAL ENGINEERS 


To work in project engineering at our plants analyzing equip- 
ment, systems, engineering specifications, standards and plant 
construction projects; and in maintenance engineering design- 
ing new and improved equipment with studies on plant and 
equipment layout; and in construction engineering on new 
plants and major expansions. 

If you are interested in using 
all of your talents and potential, contact: 

Mr. Edward J. Kata 
Manpower Placement Officer 


Olin CHEMICALS 

460 Park Avenue 
New York. New Yoik 10022 
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be a Hero . . . 


World-wide Engineering and Technical 
Services/Ships Instrumentation 


XM-561 GAMA GOAT 


or “How to practice your 
one-upmanship on industry”. We do 
it all the time at LTV Aerospace 
Corporation— dreaming up big shiny things 
like a plane's plane or a missile’s muscle. In fact, 
our Hero engineers have come up with some of 
the nation’s superest Super Stars. The word is 
out that there are some great star gazer spots open 
now (some earthy ones, too). So whether you're a 
circles, waves or angles engineer, you, too. 
can be a Hero in such areas as aerodynamics 
□ avionics and instrumentation □ airframes 
design □ systems analysis □ 
reliability □ dynamics □ systems design □ 
propulsion □ stress analysis □ 
industrial engineering □ technical 
administration . . . and others. 

Get the whole story. Ask your Placement 
Office, then write College Relations Office, 

LTV Aerospace Corporation, P.O. Box 5907, 

Dallas, Texas 75222. And when you write, 
be sure to ask, "how's your LTV bird” 

LTV is an equal opportunity 
employer. 
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8 


E/O Coi.lfcf Edition 



LTV ASTRONAUTICS DIVISION • LTV MICHIGAN DIVISION • LTV RA' 

DIVISION • LTV VOUGHT AERONAUTICS DIVISION • KLNTRON HAWAII. LTD 




February, 1967 


U 




There’s Room 
at Our Top 


...and we’ll show you how to get there 


Fairchild Hiller's diversified and rapidly expanding 
aerospace prog ram suffer the innovative engineering 
and scientific mind a t rare opportunity for expression 
and direction. 

And opportunity is only part of what we provide. 
The other part is challenge . . . and the stimulation of 
far-reaching programs at the frontiers of advanced 
technology. 

At Fairchild we’re working throughout the total 
technological spectrum of aircraft, space and elec- 
tronics. Individual projects may range from concept 
and design all the way through systems engineering 
and manufacture. 

To help orient you into your new surroundings, 
Fairchild Hiller provides continuing guidance through 
its College Relations Committee. You learn your job 
the fastest way ... on the job, working with top rated 
engineers. 

You will enjoy a superior working environment. The 


recently completed Sherman Fairchild Technology 
Center, occupying a 165-acre site in suburban 
Washington, D. C., is among the most sophisticated 
facilities in the world for advanced technological 
achievement. Company facilities on Long Island, 
N. Y., St. Augustine, Fla., Los Angeles, Calif., and 
Hagerstown, Md.,also present attractive and efficient 
working conditions. 

Fairchild Hiller salaries and benefits are liberal. 
The benefits package includes group hospital and 
life insurance, a non-contributory profit-sharing re- 
tirement plan, and assistance to continue your 
education. 

Yes, we do have room at our top. And we will help 
you get there. 

For additional information, or to arrange an inter- 
view, check your Placement Office or write to: College 
Relations Administrator, Fairchild Hiller Corporation, 
Sherman Fairchild Technology Center, Germantown, 
Maryland 20767. 


m 

R/XIRSCHILD HILLERS 

COFIPOFtATION 

AIRCRAFT DIVISION, AIRCRAFT SERVICE DIVISION, REPUBLIC AVIATION DIVISION, SPACE AND ELECTRONICS SYSTEMS DIVISION, STRATOS DIVISION 

An equal opportunity employer, MAF 
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Closeup of a 
far-out subject 


No matter if it’s 3 feet directly ahead or 300 miles straight up, keeping in 
touch is important to our astronauts and to millions of people around the 
world. Especially to the people at EMR ... for EMR designed and built the 
telemetry equipment which monitors the activities of both spacecraft and 
astronauts. □ EMR is proud to be a major part of the vital data link between 
earthmen and spacemen, not only in the Gemini series, but other current and 
future manned and scientific space programs as well. □ If you'd like to 
keep in touch with the latest advances in the aerospace industry, contact 
EMR (right here on earth) and investigate the employment opportunities 
available. Electro-Mechanical Research, Inc., Box 3041, Sarasota, Florida ; 1 
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You’re invited 
to a happening 


science and the humanities. All are 
affected by IBM's information and 
control systems. Positively affected. 

You may not realize it now, but 
chances are there’s a place for you 
in the growing world of information 
and control applications. 

Whatever your educational back- 
ground, whatever your discipline, 
you could be a part of w'hat’s 
happening at IBM. 

To find out where you fit into 
the contemporary scheme of things, 
see your Placement Director today, 
or write to: 

Manager of Recruiting Adminis- 
tration, Dept. 747B 
IBM Corporate Headquarters 
Armonk, New York 10504. 

IBM is an 

Equal Opportunity Employer. 


The happening is today! 

It’shaving brains— and using them. 
It’s a feeling of personal pride. 

It’s doing something really mean- 
ingful. It’s getting out of yourself. 
It’s challenging and changing the 
world. It’s living. And doing. It’s 
excitement. It’s now. 

It could be you. And IBM. 

What’s happening at IBM? 

Just about everything under the 
sun— and beyond. 

Twenty years ago, the electronic 
computer was just a beginning. In 
that short space of time it has 
come to be called the most bene- 
ficial invention in history. 

The pace of new applications is 
(literally) fantastic. Business, gov- 
ernment, law', education, medicine, 


It’s what’s happening— in com- 
puters and computer applications. 



In the airbreathing propulsion field, G.E. 
turbine engines power all types of com- 
mercial and military aircraft. 

Our commercial engines— powering pri- 
vate and commercial helicopters, busi- 
ness jets and airliners-span the power 
spectrum from lightweight 1,000 hp tur- 
boshafts to the world’s most powerful 
turbojets designed for the supersonic 
transport. 

For defense. G.E.’s stable of turbojets, 
turboshafts and turboprops power every- 
thing from research V/STOL's through 
supersonic aircraft. The Army's Advanced 
Aerial Fire Support System escort heli- 
copter. Subsonic and supersonic trainers 
and fighters in the 4.000 lb thrust class 
to the Mach 2 and 3 fighters and bomb- 
ers. Latest on the list is the giant C-5A 
Heavy Logistics Transport with its 40,000 
lb thrust high bypass turbofans. 


In defense electronics, G.E. is supplying 
the government with products essential 
to U.S. security in every area. 

Sophisticated ground based radar equip- 
ments and sonar systems. Airborne 
equipment such as the navigation and 
attack radar for the F-1 1 1 . 
Communications systems ranging from 
VLF upward through the spectrum; radio 
guidance systems for a variety of mis- 
siles and target acquisition techniques 
including low light level TV. 

Computers of all types, including air- 
borne equipment associated with AEW; 
data processing and display. 

ASW work including sonar detection; 
space vehicle command systems, and 
advanced countermeasures. 

In ordnance, for example, we're devel- 
oping fire control systems and inertial 
platforms for the new Poseidon sub- 
borne missile that must carry twice the 
payload with twice the accuracy of the 
most advanced Polaris missile. 


In space, inner and outer, we’re 
working on: 


• First nuclear generator for power on 
the moon 

• Automated systems to simulate the 
flight of Apollo 

• Early manned escape from orbit In 
foamed polyurethane 

• Sea-city on the continental shelf 

• Passive and active stabilization and 
control systems for major satoihtoi 

• Another Nimbus 

• Stabilization platform for Orbiting 
Astronomical Observatory 

• Maneuverable ballistic ro-onti , 

• Biological satellites 

• Interplanetary buses and landors 

GENERAL ^ ELECTRIC 

An fqiMl I "I'lur* 1 »MA»» 


This resume 

will Ha fliA uiavL aI 


MAIL TO: GENERAL ELECTRIC COMPANY, < lf 

Aerospace and Defense Group • P. O. Box 8555 • Philadelphia 1, Pennsylvania • Attn. Dr. Leon Archer Rm mi T 21 -E 

PERSONAL 

Name 


EDUCATION 

College 

Degree & Discipline 


Graduation: Mo./Yr. 


School Activities 


Class Standing (Decile ) 


Honors 


Thesis Field 


Thesis Advisor 


Preferred Subjects 


Geographical Preference 


WORK EXPERIENCE 

Employer/Address 


Duties 


Employer/Address 


Duties 


WORK INTERESTS — 3 

PRODUCT/FIELD □ Electronics z Propulsion n Space c Other— 

□ ENGINEERING □ MANUFACTURING □ MARKETING 


□ Applied Research 

□ Advance or 
Development 

□ Design 

Q Production Engineering 


Please contact 
me regarding 


Is 


□ Manufacturing 
Engineering 

□ Materials Management 

□ Plant Engineering 

□ Quality Control 

□ Factory Supervision 


□ Sales 
Engineering 

D Application 
Engineering 

□ Field 
Engineering 


□ OTHER (SPECIFY) 


C MORE INFORMATION CONCERNING THE AEROSPACE & DEFENSE GROUP 
SPEAKER FOR OUR TECHNICAL SOCIETY MEETING (SUBJECT PREFERENCES) 
FILM FOR OUR TECHNICAL SOCIETY MEETING (SUBJECT PREFERENCES) _ 


Availability Date M arital Sta tus Citizenship Militar y Status 


And match you agninut every 
aspect of space & delenso technology 


If you wanted your qualifications known thr<>u«in.ui thr mtirr 
GE Aerospace and Defense Group, you'd probably havr b» 
show them to more than 100 top technlrul n miagrra Hilt 'a 
how big our Aerospace and Defense Group i- II * riimpMfa 
of 28 different businesses with locations toi l t . . < 0 . 1*1 And it 
spans the entire spread of today • rnlwile mid ■pore, 
flight propulsion, and defense electronh-; let hnolofl**, 

Here’s how our method works. When your profile In received, 
your qualifications and interests are stored In our real- 
time computer. Recruiting managers throughout the Aenwipare 
& Defense Group are then able to screen you thr ouk I t 
means of remote-inquiry computer techniques Not only 
may they locate you from anyone of our geographically 
dispersed business locations, they actually have your profilt 
printed out instantaneously by the computer In line with 
your interests. In this way we are not only able to 
insure that you are considered for all jobs which mutch 
your background and interests, but this consideration is 
made quickly and continuously as new jobs might open up 
— as they always do. Only GE’s Aerospace and Defense 
Group offers you the advantages of real-time 
on-line, remote-inquiry man matching 

Mail the resume today, even if you are going for 
an advanced degree. (GE has tuition-paid 
programs up through the PhD level.) 

There are openings from New England to Florida 
from East Coast to West Coast, with a dozen locations 
in between, on projects like these 


Present Address 


Home Address 


T elephon e : Are a Code 
Tel ephone : Area Code 



A REWARDING CAREER IN 
AEROSPACE/ELECTRONICS? 


You can go forward, go fast, go 

far . . . . at Hughes Field Service & 
Support Division. 

If you are seeking a stimulating 
assignment where you can get in on 
the ground floor of the rapidly-ex- 
panding aerospace/electronics field, 
capitalize immediately on your back- 
ground and training, and progress 
quickly toward your career goals — 
Hughes Field Service & Support 
Division in Southern California will 
welcome your inquiry. 

Some of our current fields of 
interest include: 

DESIGN ENG INEERING 

Openings exist for Electrical and 
Mechanical Design Engineers in the 
development of Trainers & Simula- 
tors and in the design of checkout 
and test equipment for large missile 
and aerospace systems. These re- 
sponsible positions require interest 
and/or experience in such design 
areas as: analog circuits, digital 
logic, switch/relay logic, electrome- 
chanical packaging, infrared testing, 


inertial guidance and Command/ 
Control systems. Responsibilities 
will include all phases of develop- 
ment from concept to final fabrica- 
tion and evaluation. B.S. degree is 
required in E.E., M.E. or Physics. 

field engineering 

The Field Engineer's job ranges 
from complete contractor mainte- 
nance of electronic systems to tech- 
nical assistance. His primary func- 
tion is to help the customer become 
self-sufficient. Responsibilities in- 
clude: providing maintenance, oper- 
ational and technical assistance; for- 
mal and informal on-the-job training; 
logistic assistance and the investi- 
gation and solution of equipment 
problems experienced in the field. 
Domestic and overseas field assign- 
ments are available. Requirements 
include: B.S. degree in E.E. or Phys- 
ics and experience with military fire 
control, radar or communications 
systems. 


TECHNICAL TRAINING 

Hughes Technical Training pre- 
pares both civilian and military per- 
sonnel to efficiently operate and 
maintain advanced electronic sys- 
tems. Technical Instructors conduct 
training classes at Hughes California 
sites and domestic field locations . . . 
and work directly with customers to 
evolve special training devices, plan 
field training programs and prepare 
courses for use at customer bases. 
Requirements include: B.S. degree 
in E.E. or Physics and experience in 
preparing and presenting technical 
electronics material in the classroom 
and laboratory. 

ENGINEERING WRITING 

Specialists in printed communica- 
tions convert complex engineering 
data into simple, accurate, illus- 
trated support publications, includ- 
ing technical manuals, orders, bro- 
chures, sales proposals, etc. Fields 
of interest include: digital comput- 
ers, digital and voice communica- 
tions systems . . . and many others. 
Requires a B.S. degree in E.E. or 
Physics. 

U.S. Citizenship is required 

For immediate consideration, 
please airmail a complete resume of 
your background and experience to: 

MR. B. P. RAMSTACK 
HUGHES AIRCRAFT COMPANY 
FIELD SERVICE & SUPPORT DIVISION 
P.O. BOX 90515 
LOS ANGELES, CALIF. 90009 
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HUGHES AIRCRAFT COMPANY 

FIELD SERVICE & SUPPORT DIV. 

An equal opportunity employer 


16 


E/O College Edition 


OUTSTANDING 
ENGINEERING 
OPPORTUNITIES AT 
BAXTER/TRAVENOL 


(we*ve drown 400% In 10 years) 


A ' . •' . 

A quick look at our growth chart tells you that being 
associated with a company like ours can make your 
work professionally rewarding. 

And there is an extra reward, a rare thing not found 
everywhere. It is the additional satisfaction that you 
get from working on projects that prolong life . . . that 
make history through science. 

You will join a team of the nation’s top researchers 
and innovators, working with advanced equipment in 
ultra modern facilities. The scope of your work will 
range all the way from everyday challenge of product 
and system improvement to the kind of scientific 
breakthrough that creates better, longer, less restricting life. 

You will rise to the challenge of a new idea. Whether you are a seasoned professional or are still in school, 
you should investigate the opportunities with us in bio-medical engineering, production engineering, 
machine design, process and product development, quality control and production management. We 
need bright and alert technically trained creative minds in all engineering fields at the B.S. or M.S. level. . 
Many new opportunities exist with our domestic subsidiary, Travenol Laboratories, in Morton Grove, Illinois 

(a suburb of Chicago) or in our other plants and offices located throughout the world. 

Write today for a descriptive brochure that will tell you more about us, our growth and our many 
engineering opportunities. 

employment manager 

BAXTER LABORATORIES 

DIVISION OF TRAVENOL LABORATORIES. INC, 

Morton Grove. Illinois 60053 ' AN EQUAL OPPORTUNITY EMPLOYER 




February, 1967 
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COLLEGE MAJORS in ENGINEERING 
SCIENCE or MATHEMATICS ... 

If you seek a career where you can roll up your sleeves and meet 
challenges that demand imagination and a capacity for experimentation 

CHRYSLER SPACE DIVISION 
CAN OFFER YOU SUCH A CAREER 

5K" ° f ' e,s the gifted engineer, scientist or mathe- engaged in activities related to future space programs, 
matician an opportunity to play a central role in the These include conceptual design studies of SDacecraft 

"!°f en F gagmg ° f aN f ram . as “ the exploration of the uni- and systems, and work on Orbital-Astronomical Facilities, 
verse. For, as Chrysler Space, with an unprecedented Thermo Probes, Thermo Insulation Base Heat Shields 
record of reliability, continues to fulfill assignments as Configuration Management Interface Control Extra Ve- 
a prime contractor in the Apollo Program, it is also hicular Activity and other programs ' 

Chrysler Space has career openings in a broad spectrum of disciplines, such as: 

APPLIED SCIENTIFIC RESEARCH • SPACECRAFT DESIGN • CONTROL & STABILITY 
SPACECRAFT ATTITUDE CONTROL SYSTEMS • PROPULSION & POWER SYSTEMS 
FLIGHT MECHANICS ENGINEERING • TRAJECTORY & ORBITAL ANALYSIS 
ELECTRICAL & ELECTRONICS SYSTEMS • COMMUNICATIONS & DATA HANDLING 
HUMAN FACTORS • SPACE PHYSICS • MANUFACTURING RESEARCH 
DATA REDUCTION ANALYSIS • MATH ANALYSIS • ANALOG ENGINEERING 


Whatever your present level in college, Chrysler 
would like to discuss these careers with you. 
For complete details, write to: 

Mr. R. C. Radick, Personnel Dept. EOC 
P. 0. Box 29200, New Orleans, La. 70129 


SPACE DIVISION 




CHRYSLER 

CORPORATION 


Positions in New Orleans, La., Huntsville, Ala., and/or Cape Kennedy, Fla. . An equal opportunity employer 


mechanical — 
civil — 
engineers 

. . . to work on integrated problems in the field of Shock, 
Vibration, Noise Control and Structural Dynamics involving 
static and dynamic analysis of the systems development and 
design of isolators, dampers and associated hardware, steel 
frames, concrete bases, foundations, light gage steel and alu- 
mium acoustical enclosures with steel or aluminum framing. 

BS— MECHANICAL ENGINEERING with good background in 
Mechanics (static and dynamics) and strength of materials. 

CIVIL ENGINEERING with good background in stress 
analysis, steel and concrete structures. 

Opportunities also available for Application Engineers 
interested in Acoustics for the Noise Control Field. 

Will handle application of acoustical enclosures, ven- 
tilation duct silencers, damping compounds and other 
related Noise Control products. 

• 

Join our on-the-job training program, leading to 
various Engineering positions in home office or 
throughout the country. 

• 

Company benefits include college tuition refund pro- 
gram for graduate degrees, health and life insurance 
programs, profit sharing plan and others. 

Interested applicants should forward resume and 
salary requirements to-. 

Mr. D. H. Vance, Executive Vice President 

Korfund Dynamics Corporation 

Cantiague Road . Westbury, L.I., N.Y. 11590 


SALSBURY 

LABORATORIES 

Opportunities in: 

CHEMISTRY 

ENGINEERING 

MICROBIOLOGY 

This Company’s sound and rapid rise in the pharma- 
ceutic and chemical field offers a promising future 
for management oriented persons in the organiza- 
tion and planning of an expanding company devel- 
opment program. 

Openings in the following classifications: 

• ANALYTICAL CHEMISTS 

• ORGANIC CHEMISTS 

• CHEMICAL ENGINEERS 

• INDUSTRIAL ENGINEERS 

• MICROBIOLOGISTS 

Send resume to: 

Personnel Manager 

SALSBURY LABORATORIES 
500 GILBERT STREET 
CHARLES CITY, IOWA 50616 

An Equal Opportunity Employer 


18 


E/O College Edition 



The Rauland Corporation, a subsidiary of Zenith Radio whose TV color wheel 
shines above, offers you a future as bright as their symbol. In the exciting and 
varied field of color television, The Rauland Corporation is one of the nation s 
leaders in the manufacture of color TV tubes. 

Our continued growth and expansion has ^vHViBiPrk rnpp 

created many openings for Graduate Engi- IHt Vi r.f///! */ / / ounr. 
neers, Chemists and Physicists. Experience 
though desirable is not a requirement. Excellent 
starting salaries, free insurance and profit 
sharing are just a few of the many liberal 
company benefits. You can advance your po- 
tential and move with us toward a bright future. 

Write or call Mr. R. W. Todd (312) 345-4750. 


A Subsidiary 

2407 West North Avenue 
Melrose Park, Illinois 


An Equal Opportunity Employer 
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Nothing else in the world... 
not all the armies... 
is so powerful as an idea 
whose time has come. 

Victor Hugo on The Future of Man 



In a rapidly changing world, 
technology challenges universal 
concepts. Status quo no longer exists. 
Ideas replace existing rules^ 

Container Corporation of America 
is a company of ideas— our only 
product is ideas in action. 

If you are a person whose thinking 
is not limited by what others are doing, 
write Director of Personnel, 

Container Corporation of America. 

38 S. Dearborn, Chicago, Illinois 60603. 


Container Corporation of America 


E/O College Edition 


■ 



ENGINEERING 

GRADUATES! 


. . . An open world of opportunity* 
awaits you at RAYTHEON 


. . . One of the world’s most diversified scientific— industrial companies, 
Raytheon's Equipment Division specializes in radar, communications, and data 
processing systems. The Company is a leading producer of components and 
complete radar systems for both military and non-military use. In the growing 
communications market, the Company is supplying complex microwave radio 
and telecommunications systems for both government and commercial usage. 

The Division is located in suburban Boston ... an area that provides a com- 
bination of urban and rural living. Boston is a cultural and educational center. 
Cape Cod is only a short drive away; and the White Mountains are easily 
accessible via New England’s superhighway system. 

* Receive specific job assignment as a professional engineer in one of the following areas: 


SYSTEMS 

Radar/Communications 
Data Processing and Displays 

DESIGN 

Logic 

Digital 

Analog 

Reliability 


MANUFACTURING 

Industrial Methods 
Manufacturing Liaison 
Quality Assurance 
Production Planning 

FIELD SUPPORT 

Installation 

Maintenance 

Operation 

Overseas/Domestic Assignments 


• Receive formal advanced educational assistance for Master's, Doctor's Degree, and advanced 
course work at one of Boston's major educational institution... 

• Receive advancement based on individual merit. 


INTERESTED? Then write: 

College Relations Coordinator 
Raytheon Company 
Equipment Division Headquarters 
Department 306 
Box 520 

Waltham, Massachusetts 02154 










EXCELLENCE IN ELECTRONICS 


February, 1967 
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If your answer is yes, and you 
mean it, you may be surprised 
to learn you’re a rare animal. 
You re also the kind of profes- 
sional engineer who belongs at 
Sprague Electric. 

A professional is more than some- 
one who gets paid. He’s a man 
who does his best, all the time. 
Even when no one is watching 
him. 

At Sprague we recognize the 
Value of professionals, which is 
probably why our engineering 
turnover rate is about the lowest 
in the industry. 

As the nation’s largest, fastest 
growing manufacturer of elec- 
tronic components, we’re looking 
for more professionals to join 
us. We have 25 plants in the 
U. S. (including a new 130,000 
sq. ft. microelectronics facility in 
Worcester, Mass.) and we have 
opportunities in nearly every one 
of them. 

In fact, we have more opportuni- 
ties than we can sensibly squeeze 
into one advertisement. So if you 
don’t see your particular quali- 
fications in the following list, call 
or write to us anyway. We may 
both be pleasantly surprised. 


ELECTRICAL/ 

ELECTRONIC ENGINEERS 

Solid State Circuit Product De- 
velopment • Digital Circuit De- 
sign • Pulse Forming Networks • 
Component Test Equipment De- 
sign • Integrated Circuit Design 

• Component Q. C. • Linear Cir- 
cuits Design • Microcircuits De- 
velopment * Manufacturing 
Engineering • Interference Con- 
trol • Instrumentation • Miniature 
High Voltage Fabrication • Regu- 
lator Design • Semiconductor 
Test • Semiconductor Reliability 

• Product Marketing • Magnetic 
Components Design • Electrical 
Standards Engineering • QAR 
Engineering • Integrated Circuits 

• Production Engineering • 

CHEMISTS/PHYSICISTS/ 
CHEMICAL ENGINEERS 

Paper, Film, Ceramic, Electrolytic 
or Tantalum Capacitor Develop- 
ment • Microcircuit Product and 
Process Development • Organic 
Finishes and Molding Compounds 
Hybrid Microcircuit Process 
Formulation • Electronic Com- 
ponent Process Development * 
Pilot Plant Supervision • Evap- 
oration Techniques • Materials 
Processing Engineering • 


MECHANICAL/ 
INDUSTRIAL ENGINEERS 

Automatic and Semi-Automatic 
Manufacturing Equipment 
Design • MIL SPEC Electronics 
Assembly Production • Materials, 
Methods and Processes Engi- 
neering • Machine Design • Pro- 
duction Control (Manager) 

• QAR Engineering • Capacitor 
Production Equipment Planning 

* Time Study. 

At this point you can either an- 
swer this advertisement immedi- 
ately or file it away for future 
reference. We'll have opportuni- 
ties available at Sprague Electric 
next month. And next year, too. 
However, by then you may be 
reporting to the man who an- 
swers this ad now. 

For prompt consideration of your 
qualifications, contact your Col- 
lege Placement Officer or forward 
your resume to Mr. Joseph J. 
Lodge, College Relations Coordi- 
nator, 913 Marshall Street, North 
Adams, Massachusetts 01247. An 
equal opportunity employer. 


SPRAGUE 

THE MARK OF RELIABILITY 


IF WE 
GAVE YOU 
YOUR HEAD, 
WOULD YOU 
WORK 
IT OFF? 
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Kevin Truex is now working on stress and 
vibration problems for the world’s leading 
developer of gas turbine engines. Frankly, 
we could have used him in experimental 
test, but he knows where he gets his satis- 
faction better than we do. 


This is Kevin Truex, Class of J 66. 

We want to move him up a notch. 

Are you good enough to take his place? 


Kevin Truex is just one of many ’66 grads whose future 
looks very promising at Avco Lycoming. We’ve known 
that for some time — even though we’ve known Kevin 
for less than a year. 

Good men like Kevin Truex get recognition fast at 
Avco Lycoming. 

For one thing, they quickly find themselves in a job 
that Fits not only their qualifications, but their own 
particular interests as well. Avco’s Engineering Train- 
ing Program gives them a chance to see . . . and actually 
work in . . . many different areas of engineering before 
they settle on one to grow in. 


AN INTERVIEW IS YOUR FIRST 
MOVE TOWARD A GROWING FUTURE! 

To arrange an interview, see your College Placement 
Officer or write Professional Placement Manager, Dept. 
184, Avco Lycoming Division, Stratford, Conn. 


ABOUT AVCO LYCOMING... 

Avco Lycoming has been a leader in the research, development 
and production of aircraft engines since 1928. In 1953 we intro- 
duced the first gas turbine engine for helicopter applications. 
Today we are the world’s leading developer of gas turbine 
engines for helicopters and other power applications. As evi- 
dence of our leadership in this constantly growing field, more 
helicopters throughout the world today are powered by Avco 
Lycoming engines than by any other manufacturer. We are also 
a producer of components for America's space program. 


For another, their formal education needn’t stop when 
they come to work with us. Graduate programs at 
Columbia, NYU, RPI, Bridgeport, Connecticut, and 
Brooklyn Poly are among those available under a full 
tuition reimbursement plan to all Avco engineers. 


Explore the challenging world of Avco Lycoming. 


Today we are the world’s leading developer of 
engines for helicopters and other power applicati 
dence of our leadership in this constantly growinf 
helicopters throughout the world today are powe 
Lycoming engines than by any other manufacturer, 
a producer of components for America’s space pro 



LYCOMING DIVISION 

STRATFORD, CONNECTICUT 
A DIVISION OF AVCO CORPORATION 
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Think Future. Think Celanese. If you’re ambitious, flexible, 
and imaginative — and if you’re well trained in chemistry, 
chemical or mechanical engineering, physics, marketing 
or accounting— you’re our man. 

Why Celanese? You’ll be working for a company that’s grow- 
ing fast — and “plans” to keep growing. 1965 sales rose 
more than 25% to about $900 million. Our future “planned” 
growth depends on our ability to attract top-notch people 
who have the drive and desire to aim for that second billion. 
What makes you tick? Responsibility. Authority. Profes- 
sional Recognition. Financial Reward. We know of no other' 


company better able, or more disposed, to satisfy these 
needs. Working with Celanese, you’ll have the chance to 
grow and broaden quickly. 

Sound good? If you feel you can perform in our demanding 
environment, it should. Discuss us with your faculty and 
Placement Office now, then plan to see our representative 
when he is on your campus— regardless of 
your military commitments. Or write to: John 
B. Kuhn, Manager of University Recruitment, 

Celanese Corporation, 522 Fifth Avenue, 

New York, New York 10036. 



CELANESE 


AN EQUAL OPPORTUNITY EMPLOYER 
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You won’t 
start 
all over 
again 




when you start at AIRCO 


If you are about to get a degree in science, 
engineering, or business, or if you already 
have one, AIRCO will treat you as a grad- 
uate. You won’t mark time “observing.” 
You’ll learn through accomplishment. 
Contribute while learning. It’s the differ- 
ence between making progress and 
marking time. 

There’s plenty of room at AIRCO for 
you to make all kinds of progress. In 
research, development, production, mar- 
keting, finance, accounting, or adminis- 
tration. We’re a big company— over $400 
million in sales with 14,000 employees. 
We have a reputation for forward thrust. 
We started over 50 years ago in industrial 


gases. From there we expanded into pro- 
ducing and marketing some of the most 
advanced products in American industry. 

Cryogenic fluids and equipment. Weld- 
ing, cutting, and steel-conditioning equip- 
ment. Arc welding electrodes and wires. 
Chemicals: monomers, polymers, special- 
purpose resins and emulsions, surfac- 
tants, calcium carbide, acetylene and 
other acetylenic chemicals. Carbon and 
graphite products. Electronic compo- 
nents. Ferroalloys. Medical gases and 
related hospital equipment. Plastics 
products (vinyl-coated fabrics and 
molded vinyl plastics). Carbon dioxide, 
related equipment and supplies. 


AIRCO has over 200 major production, 
research, and sales facilities in the United 
States and Canada. Plenty of good places 
to launch your career. 

We have the usual fringes. But who ever 
made it big on his fringes? We offer much 
more: we offer intelligent, productive 
work and experience which can put you 
on top in your field. 

For additional information, consult 
your college placement office. You will 
also receive a prompt reply if you write 
or send a resume to: Mr. F. J. Spinner, 
Technical Placement Coordinator, Air 
Reduction Company, Inc., 150 East 42nd 
Street, New York, New York 10017. 

A jRCO 


An equal-opportunity employer 
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Changing Education 

for a changing role 


■ Max Schulman s anti-heroic lower classman, 
torn by conflicting advice as to whether his stay 
at the university should make him “a well- 
rounded individual” or prepare him to earn a 
living was a caricature with whom it was not 
difficult to identify if you just hark back to your 
own freshman days. 

In scientific and engineering education in 
particular, a very real battle has raged among 
educators for generations as to just how much 
concentration on the purely technical side of 
education is good for the long-term interests of 
the student and the community into which he 
will graduate. Within the past 10 to 15 years, 
developments have combined to make the ques- 
tion ever more debatable. The veritable explo- 
sion in technical knowledge demands more and 
more concentration on technical courses. In 
almost any discipline, four years is rapidly be- 
coming too short a time to cover technology 
alone, if the student took not a single course not 
directly related to his major. 

At the same time — within the same period — 
the role of the engineer and scientist in both the 
business and the political community has ex- 
panded rapidly. Twenty years ago, the route of 
progression for the young engineer or scientist 
was predictably vertical — within the confines of 
the research lab or the engineering department. 
Today, that route is quite likely to run from the 
drawing board to the directoral board; cutting 
across many different levels of administrative 
and executive responsibility in the course of a 
few years. 

Four to six years of a course necessarily top- 
heavy with electronics, chemistry or physics may 
be all the educational preparation a young man 
gets for a career that is going to lead him from 
the lab or the engineering department to the 
presidency of his company and into important 
executive or advisory posts in local or federal 
government. 

The dean of the science school may argue — 
with great justice on his side— that what has 
been learned about electronics, for instance — 
since the time he studied it — adds up to more 
than can logically be packed into a four-year 
course of study. Understandably, he fights for a 
curriculum affording added hours of technology, 
at whatever expense to the few remaining hours 
of the humanities still included in a science 
course. 

The dean of men and the president of the 


university, on the other hand, tend to see this 
proposed curriculum as a means of spawning a 
generation of sociological idiots with no prepa- 
ration for the sort of jobs to which technological 
beginnings lead today and with no background 
foi appreciation of the sociological impact of 
the products of engineering and research. 

That both these positions are substantially 
right is difficult to debate. Where, then, lies the 
answer? 

There have been a number of proposals. The 
tech school might well be made into a four-year, 
undiluted course graduating a sort of super 
technician, with no pretense of providing an 
over-all education. By taking much the same 
course after two years of liberal arts (with, per- 
haps, a little extra emphasis on math) the stu- 
dent might receive a master’s degree, and this 
would be the first degree conferring “profes- 
sional” status. 

But, cries the purist, “apart from formaliz- 
ing the two types of courses with some distinc- 
tive names, this is what we already have; and it 
doesn’t seem to satisfy anyone!” 

“But,” cries the technologist and the hard- 
pressed recruiter for industry, “all that’s going 
to do is add two years to the lead-time involved 
in producing the engineers that we need now, 
not six years from now!” 

But, screams the irate parent, smarting un- 
der the necessity for squeezing a couple of 
thousand dollars per semester out of a tight- 
stretched budget, the kid is going to be middle- 
aged before he earns his first dollar!” 

Or, it has been proposed that the basic four- 
year science course be revised to provide a firm 
foundation of science and humanities on which 
graduate studies can be used to build profes- 
sional stature in some — virtually any — specific 
technological discipline. 

This might produce a bumper crop of “well- 
rounded individuals” and thus satisfy the purist, 
but it still wont do much to allay the com- 
plaints of the others quoted above. After four 
costly years, the hard-pressed parent will find 
himself with a child so “well-rounded” that he 
can’t earn a living at anything without two to 
four more years in some form of specialized 
course. The industrialist and his recruiter will 
find the undergraduate school as sterile as to- 
day s junior highschool as a source of sore- 
needed junior engineers and scientists. 
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Using the “mandala,” an ancient artistic device common to far-eastern civili- 
zations, Artist Allan Dougherty of TRW symbolically represents the nuclear 
atom of the human psyche and the multi-faceted character of the human 
mind. The mandala (the Hindu word for “magic circle") is used in many 
eastern civilizations by the individual seeking to explore his own unconscious 
with the goal of forming a balanced and harmonious relationship with the 
Self. Educators, seeking to balance technical education with the humanities 
during an explosion of technical knowledge may see in Dougherty's creation 
the long-sought “well-rounded individual." 


February, 1967 
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Robert W. Balluffi, a professor in 
Cornell University's department 
of materials science and engineer- 
ing, Ithaca, N. Y. (left), trans- 
mits course in physical metallurgy 
to scientists and engineers at the 
Sylvania division. Using an elec- 
tronic pen, he draws diagrams and 
writes words and other graphics 
which are transmitted over tele- 
phone lines for display on a tele- 
vision monitor in the Towanda 
classroom 55 miles away. His 
voice is carried at the same time 
to a speaker system. Students may 
ask questions by pressing an in- 
dicator button in the classroom. 
This activates one of the "ques- 
tion" lights on the instructor's 
console. By depressing the switch 
under the activated light (as 
shown), he can talk with the 
students. The system, which was 
designed to help meet the rapidly 
expanding needs of modern edu- 
cation, was developed in Bedford, 
Mass., by Sylvania's Commercial 
Electronics Division. 


And the community may begin to find that 
the science grad is not even an expert in his own 
field; hence not to be considered as either 
executive or advisor, even with skilled direction. 
A politically and sociologically “naive” Oppen- 
heimer could be of incalculable value to a 
technologically “naive” government; but one 
may logically wonder what a “well-rounded” 
Oppenheimer would have been able to con- 
tribute. Which four hours of physics could he 
have sacrificed for History of Civ and still have 
been able to make his vital contributions? 

Are we, perhaps, trying to mass-produce 
Aristotles and Da Vincis — the sort of men for 
which Nature herself finds the pattern only once 
or twice in a millenium? And, if we are, is that 
too wild a dream? How many potential Leonardi 
went to their graves recognized only in the one 
field to which they had been exposed? Or, per- 
haps, totally unsung because they had never 
been exposed to the right field? 

Without even thinking of how to restructure 
education, the universities already have their 
problems in terms of how to give — most 
efficiently — todays standards of education to the 
greatest possible number of students. 

The school’s best instructors may not even be 
on campus; they’re across town (or perhaps 
across the country ) working on a government 
research task, or in Washington advising a cabi- 
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net officer or congressional committee. Or they 
may be on campus but tied up full-time writ- 
ing reports and proposals which may bring in 
the research grants needed to keep the graduate 
school afloat. 

For the research grant is not just a status sym- 
bol to most universities today — it’s a way of life! 
With “physical plant” investment per under- 
graduate student getting up into six figures ( and 
for each graduate student, into seven figures in 
many schools) neither state funds nor endow- 
ments can keep a big school above water. A 
bare half-dozen grad students in nuclear physics, 
for instance, may need a computer complex (or 
a commanding amount of shared time on one) 
plus a particle accelerator and a nuclear reactor 
each priced well up in the millions. 

How does the university provide either the 
top-flight instructors or the expensive hardware 
required to make attendance there worthwhile 
to the student or the community? 

One answer gaining considerable impetus is 
the graduate consortium” approach. Under this 
approach, a number of universities may each 
surrender the scholastic dream of being “all 
things to all men” and make the best of the 
faculty talents and physical facilities of each 
university available to graduate students of all 
of the universities. The individual schools in a 
given area (perhaps involving several states) 
may give up the effort to maintain the faculty 
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An electronic "blackboard-by- 
wire" teaching system recently 
transmitted voice communications 
and handwriting over telephone 
lines for long-distance illustrated 
lectures at a demonstration jointly 
sponsored by Purdue University 
and General Telephone & Elec- 
tronics Corporation. The new sys- 
tem, introduced last May, enables 
students (right) to receive course 
material with graphic material be- 
ing presented on a classroom TV 
monitor. The instructor's voice is 
heard through a classroom speaker 
system. The handwritten informa- 
tion remains on the TV monitor 
until the instructor presses an 
"erase" button at his console. 
Students can ask questions or 
comment on the lecture by press- 
ing a "question" button in the 
classroom. The instructor then ac- 
tivates a return audio circuit which 
permits the students to talk with 
the transmitting location. Up to 
six remote receiving locations can 
be operated from one transmitting 
console. 



and facilities needed to maintain individually 
good schools of astrophysics, for instances that 
one may be able to maintain a superlative school 
to which the students of all are welcome. 

While the economics of this approach are con- 
spicuous and convincing, it has not been sold 
anywhere without some pains. The consortium 
technique, however, is helping schools in many 
areas to minimize individual investment in over- 
lapping facilities as well as to make the services 
of top-flight educators available to far more 
students. 

Another approach to the problem of faculty 
shortages lies in increasing use of electronic 
media to permit one highly qualified lecturer to 
reach students in scattered locations without re- 
sorting to the “circuit-rider” technique. Rather 
than lecturing at several schools on successive 
days, he may now lecture at several schools 
simultaneously via closed-circuit television and, 
through an associated phone circuit, be able to 
question — and be questioned by — students at 
any of the locations individually. 

While closed-circuit TV is, today, hardly a 
novelty even in the highschool, it has usually 
lacked the all-important capability of permitting 
the student to ask, “Professor, precisely what 
did you mean by your statement that . . .?” By 
adding the phone channel, most of the ad- 
vantages of “presence” are regained. 


While neither the consortium nor the closed- 
circuit seems likely to provide all the answers to 
technical education — most specifically not the 
answer to the design of any curriculum short of 
a “life sentence” which will satisfy the wishes of 
all concerned — each probably will be a lasting 
force in education if only for the one or two 
problems for which it does present a partial 
answer. 

A commuter trip to another near-by campus 
or a flip of the switch to the proper channel may 
go far toward making available the talents of an 
instructor which you might otherwise miss; but 
neither adds a single minute to the 168 hours in 
the student’s own week. If Moses, Plato and 
Saint Peter were all lecturing six days a week on 
campus, it would not provide any answer to how 
today’s tech student could fit their courses into 
his schedule! 

The only real answer may well lie in an engi- 
neering or science course involving two years of 
“junior college” type Liberal Arts & Sciences 
studies followed by at least three and possibly 
four years of concentrated technical courses. As 
noted earlier, this is not likely to find anything 
like universal approbation among the many peo- 
ple concerned; but it may well result in a lot 
more engineers and scientists who fit more 
closely the pattern required by their own best 
interests, those of their employers and those of 
their community. ■ 
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Welcome 
to the cold, 
cruel world. 


Of course, if your father’s a millionaire, or you’re about to marry an heiress 
then you have no problems. But, if not, then there’s only one sensible thing to 
do. Come to work at Allison Division of General Motors. 

There’s nothing cold or cruel here. Just the opposite. Particularly if you’re an 
engineer with big ideas. Aerospace projects? Allison’s got them. Turbofan. 
Turbojet. Turboprop. Turboshaft. Military and commercial applications right 
across the board. 

Maybe you’re more down-to-earth. Fine. Some of Allison’s advanced motor ve- 
hicle projects will be more your cup of tea. Like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specialty, and even 
the gun launcher is an Allison brainchild. 

There's more. And you can be part of it. Take your time. Check them all. But 
don’t forget Allison. Remember: life can be beautiful . . . even 
without an heiress. 

Send for Allison’s new brochure: Destination Tomorrow. Write 
Scientific Placement, Dept. 204 Allison Division of General 
Motors, Indianapolis, Indiana 46206. 

mark of excellence 
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AT NASA, YOU’RE IN THE AEROSPACE CENTER OF THE FREE WORLD 


. . .your place in space 

NASA programs encourage swift professional growth 
for the engineer or scientist launching his career 



Accelerate your career swiftly as a 
professional staff member of the 
National Aeronautics and Space Ad- 
ministration. Stimulating assign- 
ments, unequaled resources, liberal 
programs of educational assistance, 
early responsibility — all help hasten 
the professional growth of the engi- 
neer or scientist who chooses NASA 
for his initial career position. 

Each NASA Center offers its own 
comprehensive plan to help advance 
your knowledge and speed the time 
when you can contribute at the peak 
of your capacity. 

Advance Academically 

NASA Centers have established 
close relationships with nearby uni- 
versities and colleges. As a profes- 
sional staff member you may pursue 
work-related graduate study at 
NASA’s expense. Courses may be 
taken in the evening or with your 
work hours adjusted to meet a given 
schedule of classes. Opportunity for 
full time graduate study at full 
salary is also available. 

Advance Professionally 

Opportunities are numerous to help 
you grow in your profession. Staff 
members are encouraged to affiliate 




with professional societies and or- 
ganizations and to keep abreast of 
the latest technical and scientific 
developments by attending their 
conferences. You are also encour- 
aged to attend courses, seminars 
and symposia sponsored by major 
academic institutions and indus- 
trial, military and governmental 
organizations. 

Advance Through 
Training 

NASA Centers conduct their own 
training programs which include 
lectures, seminars, films and expense 
paid trips to other organizations. 
You will also be given the oppor- 
tunity to study and work closely 
with one or more senior NASA 
scientists or engineers, who are 
leaders in their field. This is an 
informal and exceedingly productive 
arrangement which is designed to 
bring you very rapidly to the fore- 
front in a special technical or scien- 
tific area. 

Information About NASA 

Learn more about your future with 
NASA. Contact your College Place- 



ment Officer to arrange an inter- 
view with NASA representatives 
visiting your school, or send a letter 
outlining your interests and back- 
ground to the Personnel Officer at 
any one of the following NASA 
locations: NASA Ames Research 
Center,. Mountain View, California ; 
NASA Flight Research Center, Ed- 
wards, California; NASA Goddard 
Space Flight Center, Greenbelt, 
Maryland; NASA John F. Kennedy 
Space Center, Cocoa Beach, Fla. ; 
NASA Langley Research Center, 
Hampton, Virginia; NASA Lewis 
Research Center, Cleveland, Ohio; 
NASA Manned Spacecraft Center, 
Houston, Texas; NASA Marshall 
Space Flight Center, Huntsville, 
Alabama; NASA Wallops Station, 
Wallops Island, Virginia; NASA 
Electronics Research Center, Cam- 
bridge, Mass. 

Positions filled in accordance with 
USCSC Announce- 
ment 347B. Qualified 
applicants considered 
without regard to 
sex, race, creed, color, 
or national origin. 
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■ About 330 BC, Alexander The Great rigged a crude diving bell and 
descended to a depth of approximately 50 feet in the Aegean Sea. He sur- 
faced with the sort of succint observation which marked him as “Great”: 

Everything down there eats everything else.” Only quite recently have 
modern students of the ocean much surpassed the depth of either his dive 
or his profound scientific commentary! 



■ “Within 50 years man will move onto and 
into the sea — occupying it and exploiting it as 
an integral part of his use of this planet for rec- 
reation, minerals, food, waste disposal, military 
and transport operations, and, as populations 
grow, for actual living space.” 

The author of these prophetic words, Dr. 
F. N. Spiess, is the head of the Marine Physical 
Laboratory of the University of California’s 
Scripps Institution of Oceanography at La Jolla, 
and may therefore be presumed to know 
whereof he speaks. 

To anyone who observes the eddies and cur- 
rents of science, it is quite clear that man’s move 
to the sea has already begun. Interest in under- 
water technology is today at an all-time high, 
and each year more and more young scientists 
and engineers are being attracted to the glamor 
which today attaches to the exploration of 
“inner,” rather than “outer,” space. 

Moreover, as Arthur C. Clarke is fond of 
noting, scientists are all too often prone to 
underestimate, rather than overstate, what man 
is capable of doing. There is little doubt in the 
minds of Jacques-Yves Cousteau, Scott Car- 
penter, and other Aquanauts, as well as ocean- 
ographers, that Dr. Spiess is being conservative, 
and that man will be living on or in the sea long 
before 50 years have gone by. 

To make their point, they note simply that 
pressures on earth (or at least that part of it 
which is land, rather than water) are already 
such as to force man to move from the land 
onto and into the sea in the very near future, 
particularly since such a move can be accom- 


plished much more readily, and much more 
rapidly, than the only other alternative — a move 
into space. 

With the earth’s population expanding more 
rapidly than at any time in history; with living 
space available only in limited areas and at a 
high premium; with the air over our larger cities 
rapidly becoming unbreathable and the water 
undrinkable; and, with the food that can be 
harvested from the land already inadequate to 
support even the world’s present population, 
man’s move to the sea — and into space as well — 
is inevitable. 

It has frequently been stated that underwater 
technology is nothing more than oceanography 
put to practical use. Faced with the realization 
that exploration and exploitation of the sea is 
today of such urgency that this effort requires 
a priority equal to that of the national space pro- 
gram, the United States is now spending about 
$135-million annually on underwater research, 
and this figure is expected to rise to about $350- 
million by 1972. Spending during the 1962- 
1972 period is expected to total $2.2-billion, and 
could conceivably go higher than that. 

As an example of the concern the Govern- 
ment feels about this field, it’s interesting to 
note that Congressional interest has increased 
to a point where there are some different 40 
committees and subcommittees involved with 
the authorization of expenditures by some 20 
different agencies on oceanographic research 
and technology. In addition, there are more than 
a dozen bills dealing with underwater programs 
before Congress. 
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♦Curiosity getting the best of you? 
Go right to the third paragraph. 


Did you draw a blank? Don’t 
feel badly. Some engineers do. 
That’s why we’re running 
this announcement. 

People keep confusing us with 
Norden (the bomb sight people) 
and Morton (the salt people). 

While we’re flattered no end at 
the company, we want to be 
known for what we do. 

And what we do is make bonded 
and coated abrasives, machine 
tools, masonry cutting equipment, 
pressure sensitive tapes, high 
temperature refractories, tower 
terminal packings and extruded 
plastic tubings. 

Sound like a lot of work? You’re 
right. That’s why we need you 


if you’re a research-, production-, 
or sales-oriented engineer with 
ambition to match his abilities. 

What do we have to offer? The 
stability of an old line company 
(established 1885). The expand- 
ability of a new company (we’ve 
added 3 major divisions in the past 
4 years). An interest-holding 
diversity of assignments (we have 
48 plants in 17 countries, 
covering 10 principal product 
lines). An open field for rapid 
advancement (we have a smallish 
staff, promote from within). An 
engineer oriented working climate. 
And handsome compensation (it 
includes fringe benefits worth 
as much as 25% of your salary). 


Now you know about us. How 
about letting us know about you? 
Just write, in complete confidence, 
to Mr. Breck Lardner, Supervisor 
of Recruitment, Norton Company, 
Worcester, Mass. 



NORTON COMPANY 
Worcester, Mass. 

A good company to know, 

A great company to work for. 

Our family names are: 

Behr Manning • Clipper 

National Research • Norton 

Norton International • U.S. Stoneware 

An Equal Opportunity Employer 
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When man's far-distant progenitors slithered out of the sea to take 
up abode on dry land, the specie seems to have virtually lost in- 
terest in its old home. For countless millenia, man went back to 
the sea only as a source of food or to use its broad surface as a 
highway to other bits of dry land. 





Here Artist John Desafoff of TRW portrays how a section of the 
coast off Santa Monica may look if current ideas of oceanological 
developments become realities. The floating hotel affords massive 
underwater support facilities. Oil and natural gas tank farms, min- 
ing complex are among suggested plans. 



SOME BASIC FACTS ABOUT THE SEA 

It might be well to begin this review of under- 
water technology by recalling some basic facts 
about the oceans. To start with, they are large, 
covering about 71% of the earth’s surface, and 
deep, with a mean depth of 3,800 meters (com- 
pared with a mean land elevation of only 840 
meters). At some points in the Marianas Trench 
in the Western Pacific, depths of almost 11 kilo- 
meters have been recorded. However, by far 
the biggest portion of the oceans reaches a depth 
of only 3 to 6 kilometers, and underwater ex- 
ploration at present tends to concentrate on 
depths of less than 300 meters, which include 
all the continental shelves, and depths near 6 
kilometers. 

The oceans are also generally dark, although 
optical properties tend to vary considerably be- 
cause of the presence of large quantities of tiny 
plants and animals, and rather chilly, with a 
uniform temperature of about 39°. Sea water is 
made up of about 86% oxygen, 10% hydrogen, 
2% chlorine, 1% sodium, and minute quantities 
of magnesium, sulphur, calcium, potassium and 
seven other elements. The question of why the 
sea is salty is answered by the fact that today’s 
best estimates indicate it contains approximately 
5 X 10 10 tons of salt. 

One point everyone seems to forget about the 
oceans is that while we talk of this ocean or that 
ocean, there is really only one huge ocean on 
earth, and this ocean embraces every body of 
water found on maps which bears the name of 
ocean, sea, gulf, sound, bay or strait. All of these 
eventually meet in the body of water called the 
Antartic Ocean, which actually has three 
branches — the Atlantic, Pacific and Indian 
Oceans — flowing Northward from the Antarctic 
Circle. 

The engineer whose job it is to build the 
vehicles which will explore the ocean’s depths, 
and to provide the scientist with the equipment 
and instruments he must have to learn more 
about them, inevitably goes to the scientist be- 
fore he begins to build these vehicles and in- 
struments in order to learn what the scientist 
already knows about the ocean environment. 
The answer, by and large, is, “not much,” or at 
least not nearly enough or as much as he’d like 
to know. And those answers which science can 
provide only lead him to more difficult problems. 

Dr. Spiess has explored some of these prob- 
lems in a recent article. He notes, for example, 
that, while the surface of the sea has under- 
standably been better explored than its depths, 
we still have a good deal to learn even about 
this relatively accessible area. For example, the 
complex phenomenon of surface waves is still 
imperfectly understood, and, although theoret- 
ical studies in this area are numerous, and 
reasonable predictions of the spectrum of ver- 
tical motion and the directional distribution of 
wave energy can be made, actual measurements 
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The way we look at it (not only here 
at Electric Boat Division, but in 
General Dynamics as a whole) 
good employes — properly placed, 
trained and motivated— are our fastest 
growing asset. So, right from the start, 
we’ll be doing everything in our power 
to help you develop your full potential 
through a strongly-implemented man- 
agement-sponsored program that 
makes your professional development 
a matter of planning, not chance. 

This program, called “people devel- 
opment”, is designed to spot your spe- 
cial capabilities— to help you move, to 
progress, even to change your product 
area or technical discipline if that’s what 
it takes to increase the certainty of your 
success. Part of the program is a philos- 
ophy that charges each supervisor, 
whatever his level, with developing his 
own replacement. And our supervisors 
are adept at recognizing individual 
achievement and calling appropriate at- 
tention to it. Part of it, too, is one of the 
most extensive and far-sighted educa- 
tional, study and post graduate pro- 



grams ever offered by any company, to 
encourage continued academic profi- 
ciency. Hundreds of people in our Di- 
vision participate each year. 

But the thing that gives this approach 
of ours real point is the challenge and 
excitement of the field you’ll be work- 
ing in— Oceanology— a field as new as 
the Aerospace industry was new a 
dozen years ago, and as promising; a 
field that encompasses every means of 
undersea operation and exploration 
known to man. 

And here, whether you’re working on 
a deep diving research vehicle or an 
atomic sub, the opportunities for inno- 
vation ( as well as growth for the inno- 
vative) are endless. For instance, every 
atomic submarine we build is treated 
as a new and different problem. Even 
ships in the same class differ since 
each succeeding one is, in fact, the 
state-of-the-art at the time we’re build- 
ing it. Within any sub, advances might 


occur in nuclear shielding design; in 
heat transfer efficiency; in sound and 
vibration control; in new materials; in 
chemically based life support systems; 
or in a dozen other areas. And because 
of the close collaboration among men 
of many different technical disciplines, 
your thinking might spark a new idea 
in any one of them, fust as their think- 
ing might spark yours. 

Living and working in Groton, Con- 
necticut is a rewarding experience in 
itself. For in this unique nautical com- 
munity you are not only close to the 
men and women who build and sail 
submarines, but to all the abundant 
pleasures of the sea. (Not that you’re 
far from more metropolitan pleasures 
if that’s your preference.) 

So, if you are earning a degree in 
engineering or science, and would like 
to know more about how we will help 
you outgrow job after job here at Elec- 
tric Boat, make a date through your 
Placement Office to see our representa- 
tive, or write for a new informative bro- 
chure to Mr. Donald K. Whynott. 


GENERAL DYNAMICS 

Electric Boat Division 

Groton, Connecticut 

An Equal Opportunity Employer • U.S. citizenship is required 
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of the directional spectrum in the open sea have 
been few and far between. In addition, we still 
know relatively little about such things as 
the conditions controlling heat transfer and 
evaporation. 

Once we move below the surface of the sea, 
things get even more tacky. We may encounter 
such phenomena, for example, as internal 
waves — some with wave amplitudes of hundreds 
of feet — for which no adequate explanation is 
as yet available. However, Dr. Spiess points out 
the relative stability of this area (at least com- 
pared with the surface), and particularly of the 
deeper parts of the sea, has permitted fairly ac- 
curate measurements to be made of such 
quantities as density, pressure, sound velocity 
and index of refraction as functions of depth. 
All of these are known today to an accuracy of 
about 0.1$ in most areas. In addition, measure- 
ments of absolute temperature, conductivity and 
salinity are today considered accurate to 1$ or 
better. 

One subject both the scientist and engineer 
would like to know a good deal more about is 
how the water flows horizontally. While the 
locations, general directions and approximate 
average speeds of sea currents are generally 
known, this information is usually available only 
as average numbers, and these may vary con- 
siderably in currents found at a particular time 
or in a particular place. 

In general, it may be said that maximum cur- 
rent speed occurs close to the surface, with max- 
imum speeds of 5 to 7 knots being found in the 
strong western boundary currents and lower 
speeds registered in the equatorial and eastern 
boundary currents. 

The numerous plants and animals with which 
the sea abounds pose all sorts of problems both 
for the scientist and engineer. In addition to the 
damage large fish such as the shark or whale can 



do, even the very tiniest organisms can increase 
drag on an undersea vehicle, clog water systems, 
foul lines and even destroy certain kinds of ma- 
terials. These organisms also wreak havoc on 
systems which use sound or light sources for 
communication or detection purposes. Anyone 
who has ever listened to sonar underwater can 
tell you it’s an acoustical bedlam. 

When we reach the sea floor, we find another 
group of problems. For one thing, information 
about its topography is rather sketchy, and large 
portions of the sea floor have never been 
measured accurately, although acoustic tech- 
niques in use since the end of WW-II have given 
us a good deal of valuable information. Sampling 
of actual material from the sea floor, as Dr. 
Spiess indicates, is even more difficult, although 
new techniques give promise of obtaining 
deeper penetration. To date, only bottom pho- 
tography has provided significant information on 
the detailed nature of the sea floor. 

From what has been done, however, it ap- 
pears that the sea floor is considerably more di- 
verse than the sea itself, although within this 
diversity certain typical areas exist. Thus each 
ocean has its own ridges, plains, seamount 
regions and marginal deeps, as well as large 
areas of low relief. 

The large-scale features of the sea floor are 
covered with sediment, thinly in some areas 
where flow from the continental shelves is di- 
verted into trenches, and more thickly in others. 
While sediment core samples are numerous, it 
has not been until recently that measurements 
of the mechanical properties of sea-floor mud 
have been carried out. These have indicated 
that some areas are quite soft, with shear 
strengths as low as 10 psi, and that others, at 
slightly deeper levels, are in the 100 to 300 psi 
range. 

The sea floor appears to be much harder on 
materials than the water above it. Bacteria and 
burrowing worms abound in its mud, and chem- 
ical reactions leading to decomposition of ma- 
terials is more common and more rapid. 

The equipment designer called upon to sup- 
ply man with everything he needs to live 
beneath the surface of the sea for relatively long 
periods of time has some special problems, as 
well as some unique opportunities, because of 
the nature of the medium with which he is deal- 
ing. These problems, and opportunities, stem 
from the fact that the designer must learn to 
live with new kinds of constraints and new 
physical conditions. In some instances, he soon 
finds he may be able to turn what appear to 
be constraints into advantages. 

Take pressure, for example. It is difficult 
enough and costly enough just to supply man 

View of main deck of F. V. Hunt shows hydrophone cable 
running from cable tank through cable transport and over 
bow sheave. Cable is slack because a “hold" has been called 
momentarily during hydrophone emplacement. Man seated at 
left monitors cable for check-point markings. ITT Federal Lab- 
oratories is instrumenting the ocean floor for the weapons 
test range of the U. S. Navy's AUTEC complex. 
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The Laboratory offers challenge, hard work, grad- 
uate programs, career ladders, opportunity for in- 
dividual expression. 

Write to MR. E.L.MERCIER 
Chief , Employment Division 

All positions are in the career Civil Service. Positions will 
be filled in accordance with C.S.C. Ann 0 No 0 BN-5-5(64). 

NAVAL UNDERWATER 

WEAPONS RESEARCH AND ENGINEERING STATION 

NEWPORT. RHODE ISLAND 




An automatic, unattended oceanbottom seismograph station 
developed by the Geosciences department of Texas Instruments’ 
Science Services division is moved into position for launching. 
Large ball at right is buoy used to mark location when the 
system is submerged. 

with pressure-resistant housing for long voyages 
beneath the surface of the sea. To try to do the 
same for equipment which can be left un- 
attended would be sheer folly. Consequently, 
the designer tends to put as much equipment as 
possible outside the manned cabin, which sub- 
jects it to ambient sea pressure which grows 
0.45 psi for every foot it drops beneath the sur- 
face. Therefore, the designer learns little by little 
to build equipment that will function properly 
under a wide range of pressure variations. 

Temperature is another factor which must be 
taken into account. Here, however, it is likely to 
work in the designer’s favor in most instances, 
and particularly in the case of electronic equip- 
ment, since such equipment will experience 
relatively constant temperatures and the effects 
of an almost ideal heat sink. 

On the other hand, the designer of acoustic 
equipment, as we have already noted, has some 
major problems, since his equipment depends 
on the propagation characteristics of the 
medium in which it is designed to operate. 
These characteristics can be affected even by 
relatively small temperature changes (one can 
go from the Equator to the Arctic Circle, for 
example, and experience changes of only about 
55° in ambient sea temperatures), while dif- 
fraction effects can severely limit the operation 
of such equipment. 

The medium itself represents further prob- 
lems. Designers who have for years been work- 
ing in air, which at atmospheric pressure is a 
dielectric, suddenly find themselves working in 
sea water, which is not only a very good con- 
ductor, but is also an electrolyte with about 
50 dissolved elements in it. This means that even 
a small current leak could very quickly prove 
disastrous, and all electrical equipment must be 
ungrounded to prevent electrolytic action. In- 
sulation must be designed not only to keep one 
conductor from touching another, but also to 
keep the water itself from touching the con- 
ductor. Corrosion and the effects of marine life 
are other worries. Finally, the medium’s spectral 
characteristics are quite different from those of 
air, with even the lowest commercially used 
electromagnetic energy (30 kc/sec) attenuated 
1 db every 30 cm. However, using acoustic 
energy, attenuation may vary from less than .01 
db per mile to several hundred in the cycle and 
megacycle range. 

The two fundamental things which are today 
hampering man’s progress in conquering the sea 
are his inability to communicate with other men 
beneath the sea and with men on the surface, 
and his inability to see under water. These are 
the two major challenges which engineering 
faces as man strives to utilize space for his own 
benefit. 



Communication beneath the surface of the sea 
is no easy matter. Since the attenuation of 
acoustic signals is far less than that of electrical 
energy, the underwater telephone would ap- 
pear to be the best means of underwater com- 
munication. Unfortunately, even its range is 
rather limited, and subject to considerable varia- 
tion with temperature. Furthermore, obtaining 
large quantities of data with the small band- 
widths available in acoustic systems is no easy 
matter. Also, transit time is a problem, since 
sound moves through water at a speed of only 

6,000 fps. 

Seeing underwater also presents some major 
problems. Direct observation of the environ- 
ment is limited because of the attenuation of 
light in water and backscatter due to particles. 
As a result, direct horizontal observation at 
depth ranges from zero to 200 feet, with maxi- 
mum usable distance under perfect conditions 
estimated to be about 50 feet. While some work 
has already been done on electroacoustic imag- 
ing, a good deal more is required before man 
will actually be able to “see ” underwater. 

While the problems of this dense, opaque 
medium, with physical characteristics so start- 
ingly different from those of air, at times ap- 
pear insurmountable, progress is being made and 
will continue to be made as man begins to ex- 
plore the sea’s third dimension. 


UNDERWATER VEHICLES 

What kind of underwater research vessels do 
we need, and how will they be built? It is now 
clear that, despite the major effort the U.S. is 
making in this area, many problems still exist 
and it is likely to be some time before oceano- 
graphers are provided with a sufficient number 
of deep-diving submersibles to perform all the 
tasks they would like to carry out. 
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As Astronaut-Aquanaut Scott Carpenter has 
noted (in an address reprinted on page 50), 
the parallels between the underwater explora- 
tion program and the space program are strik- 
ing. In both instances, for example, we find 
the use of both manned and unmanned vehicles; 
the requirement to live and work for long 
periods of time in a hostile environment, the de- 
velopment of closed-cycle type systems to meet 
this requirement; the birth of what is virtually 
a new and highly specialized industry to meet 
these vehicle and equipment needs, etc. . . . The 
aerospace industry is well aware of its cap- 
abilities in this area, and is already quite active. 
Official recognition of the need for the systems 
competence of developed by the aerospace firms 
is seen, for instance, in the selection of TRW 
Systems to integrate the entire ASW effort. In 
fact, it’s now estimated that underwater tech- 
nology will account for 10% of the industry’s 
total sales by 1975, and it could conceivably be 
even sooner than that. 

(See pages 30 and 31 for listing of vehicles.) 

Some of these new vehicles are already in 
use; others will become operational in the near 
future. However, even our limited operations 
with these vehicles have revealed some major 
problem areas, weaknesses and requirements 
for new or improved equipment and instru- 
mentation. Among these are the development of 
better means of communicating with surface 
ships or shore installations; improved navigation 
systems ( since data gathered by a vehicle which 
does not know its position accurately cannot be 
correlated with a known position or course); 
more reliable sonar, which would permit vehicle 
mobility in dark or dirty water; and improved 
power systems, since long-duration missions to- 
day are largely power-limited. 

The Navy has classified deep-diving research 
vehicles as follows: 

Class I: Designed for use at depths up to 

6.000 ft. 

Class II: Designed for depths from 15,000 to 

20.000 ft. 

Class III: Designed for the deepest parts of 
the sea, i.e., operations at depths up to 36,000 ft. 

It’s interesting to note that 16% of the ocean 
bottom can be reached by a Class I vehicle ( and 
also that this area roughly equals the surface 
of the moon). Class II vehicles can reach over 
98% of the ocean floor and, in fact, 20,000 ft. 
seems to be a good goal for the ideal under- 
water research vehicle of the near future. At 
present, Class III vehicles are limited to what 
are basically deep-sea elevators of the Trieste 
type. 

The Navy has described a deep-diving re- 
search vehicle as follows: “A manned self- 
propelled, untethered submersible, other than 
an operational combatant submarine, capable of 
operating with a reasonable degree of safety at 
depths of 6,000 ft. or greater, regardless of de- 
signed mission.” 


Present Class III vehicles all have basically a 
bathyscaphe design, which means they are 
awkward to handle and clumsy to operate. How- 
ever, they are available and have done a lot of 
valuable work. These vehicles (the various U.S. 
Navy Triestes and the French Navy’s Archi- 
mede) utilize lead-shot releasable weights to 
sink to desired depths, and then make minor 
depth adjustments by releasing a flotation ma- 
terial (usually liquid gasoline) or taking on 
small quantities of water ballast. Surfacing is 
attained by again dropping weights. 

The Reynolds Aluminum/GD Electric Boat 
Div. Aluminaut, the U.S. Navy Bureau of Ships 
Trident, and the French Navy’s FRNS-3 are 
today’s Class II vehicles. Of these, the FRNS-3 
is a bathyscaphe — the world’s oldest — and has 
been replaced by the Archimede. 

The Aluminaut represents the most advanced 
positively buoyant underwater research vehicle 
built to date. Because the 7079-T6 aluminum 
alloy used in its construction cannot be welded 
satisfactorily, it uses 11 cylindrical sections 
which are bolted together and capped at both 
ends by a hemispherical section bolted to form 
the pressure hull. The three-man crew, the 
motor and batteries, and many auxiliary com- 
ponents all ride within this hull. 

Trident, when operational, will represent 
another step forward in that it will use a solid 
syntactic-foam material for buoyancy in place 
of the gasoline used in the bathyscaphe. The 
foam used in Trident, made up of tiny glass 
spheres suspended in a solid epoxy resin, has a 
density of 44 lb/cu. ft. and can withstand pres- 
sures up to 10,000 psi. 

There are many more vehicles in Class I than 
in either of the other two Classes. Of the dozen 
or so vehicles in this catagory, however, only 
two — the Office of Naval Research/Litton In- 
dustries Alvin and the Westinghouse/Cousteau 
Deepstar — are true Class I vehicles in that they 
are designed to operate at depths of 6,000 ft. or 
more. 

Alvin, designed specifically for oceanographic 
research, is particularly interesting because it is 
typical of the many underwater research ve- 
hicles which will be built during the next few 
years. Conservative in approach, its specifica- 
tions were modest and considered well within 
the state of the art. To meet them, it was 
decided to build a spherical pressure hull for 
the crew and control instruments, with all major 
equipment and machinery outside this sphere 
for operation at ambient sea pressures. This 
dead weight was then compensated for by add- 
ing an inert buoyancy material. 

The steering and propulsion system are inter- 
related, since both are provided by means of a 
single large stem screw which can be rotated 
50° in either direction in the horizontal plane. 
The system makes the vehicle highly maneu- 
verable. Two smaller propellers, separately con- 
trolled, can drive the vehicle up or down, or, by 


February, 1967 


41 





-v* , yum 

Bn JJ mmf i 


Vi 

fii 

' JDf " Wr 

r ,f*i 

A 7 

IB — — 


it M:... /• 

1 . X i l 





* 


Wrt 

m W jM m 
W\ iR 3m 




W M 




r i. . f?T i - 



y y 

?s r "V* 

, **■" ^ ■' jU' , , V. ; v ,4* Afe* ’■**' 

■■ ■. 



r Lk > ■ ** 


AW. '■ 'ifehiittl 




varying or reversing thrust, can be used to steer 
it. 

Alvins versatility was demonstrated earlier 
this year when it was used to locate the “lost” 
U.S. H-bomb off the coast of Spain. Both Alvin 
and Aluminaut were used in the search for the 
bomb. 

There are many other small vehicles capable 
of reaching depths from 600 to 3,000 ft. Most 
of these are smaller, less advanced vehicles than 
Alvin. Among them are such vehicles as the 
Westinghouse/Cousteau diving saucer, Denise; 
the Naval Ordnance Test Station’s Deep Jeep 
and Moray TV 1A; Lear Siegler’s Benthos V; the 
Pennsylvania University/Electric Boat Ashera 
(Star II); Electric Boat’s Star III; the Perry 
Cuhmarine ; Helle’s Submanaut, etc. Also worthy 
of mention are two larger Class I vehicles which 
are actually conventionally constructed sub- 


Much of whof man has bothered to learn about the ocean 
has been part of his efforts to exploit it militarily. Here Artist 
John Desatoff, of TRW Systems, which holds the systems inte- 
gration contract for the nation's entire anti-submarine warfare 
program, depicts in abstraction the military use of the seas. 

marines, the Swiss Auguste Piccard and the 
Navy Bureau of Ships Dolphin , now under 
construction. 

There are three areas in which advances are 
required to substantially increase deep-diving 
capability. The first is development of a pres- 
sure vessel capable of going to greater depths 
with less weight. Use of a titanium structure in 
place of HY100 steel in Alvin, for example, could 
significantly increase its payload or depth. The 
second is development of a small, inexpensive 
energy source with a high power-to-weight ratio, 
capable of operating for extended periods at the 
ambient pressures of deep water. The third is 


ENGINEERS AND SCIENTISTS: 




Sail Uncharted Seas With Philco-Ford 

Philco is committed to advancing the state of al- 
most every technical art — from engineering to manu- 
facturing, from anti-weapons systems to underwater 
communications, from space age instrumentation to 
home air conditioning. Because we are accustomed 
to working in advance of everyone else, we don't 
always know exactly where our course may take us 
— except that it is forward. And we need bright, 
creative, ambitious people to help take us there. 

Some other facts about Philco: We are a major 
subsidiary of Ford Motor Company. We are a com- 
pany fast approaching $1 billion in annual sales, to 
consumer, industrial and government markets. We 
offer stimulation, responsibility, and above all, a 
bright future. 


If you are interested in a fast-paced, rewarding ca- 
reer with a fast growing major company, we'd like 
to talk to you. Watch for our visits this year to your 
campus. If you prefer, send us a brief note outlining 
your interests; we will send you specific information 
about suitable openings available. 

Address: College Relations, Dept. EO, Philco-Ford 
Corporation, C & Tioga Sts., Philadelphia, 'Pa. 
19134 . 
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Quality Evaluation 
Laboratory 



Naval Ammunition Depot 
Oahu, Hawaii 


• 

ENGINEERS 

• 

STATISTICIANS 

• 

MATHEMATICIANS 

• 

CHEMISTS 

• 

METALLURGISTS 

• 

PHYSICISTS 

• 

WRITERS 

• 

TECHNICIANS 


why? 

Challenging work which offers ample 
opportunity for professional growth is char- 
acteristic of the Quality Evaluation Labora- 
tory. By applying your technical capabilities 
to the Laboratory’s assignments you can 
make a significant contribution to the na- 
tional defense. Employees are encouraged 
to continue their professional studies at the 
University of Hawaii. Trips are made by per- 
sonnel to continental United States to confer 
with their counterparts in many areas. Engi- 
neers, scientists, statisticians and others par- 
ticipate in high level conferences and brief- 
ings. As weaponry development proceeds, 
interesting new channels of investigation are 
opening. On-station training in such subjects 
as non-destructive testing, engineering reli- 
ability and shock and vibration, taught by 
specialists, is conducted. Federal employees 
in Hawaii are currently (1966) paid a 15% 
cost of living allowance which, although 
subject to change, is Federal tax exempt. 

For further information contact: 

NAVY OVERSEAS EMPLOYMENT OFFICE (PACIFIC) 

50 Fulton Street 

San Francisco, California 94102 


a water- and pressure-resistant buoyancy ma- 
terial which is lightweight and inert. 

Solving these problems would go a long way 
toward supplying man with a truly satisfactory 
deep-diving research vehicle. They pose a con- 
siderable challenge to the nation’s engineering 
community. 

The materials problem is a particularly in- 
teresting one. Fiberglas, plastics and concrete 
are under investigation for lightly stressed en- 
closures capable of operating at ambient pres- 
sures. In fact, Edwin Link designed a 600-ft.- 
depth manned enclosure consisting of a base 
frame and a cover made of rubber-covered 
cord similar to that in an auto tire. The frame 
in this design could have been made of rein- 
forced concrete, and using moldable or laid up 
materials would be considerably less expensive 
than using conventional means of submarine hull 
fabrication. 

ARTIFICIAL “GILLS” 

Life-support systems of greater efficiency are 
also required in these vehicles. Recently, interest 
has grown in using the dissolved oxygen in the 
sea as fish do. Some form of artificial gill might 
well reduce the amount of resupply materials 
such as oxygen, lithium hydroxide, or other ab- 
sorbents now required. Engines operated on re- 
covered oxygen might even make the use of 
fossil fuels more attractive than nuclear power 
when costs, operational hazards and operational 
complexity are taken into account. 

Another interesting program worth noting is 
the Navy’s Deep Submergence Systems Project, 
for which the Office of Naval Material has over- 
all responsibility and the Nortronics Division 
of Northrop Corp. is the industrial coordinator. 
Established in June, 1964, the program is 
designed to provide a means for deep-water 
search, rescue and salvage operations. Three 
vehicle types are being projected, one to be 
used for rescue and two for search at different 
depths. All of the vehicles will be built on the 
sphere principle, and initially 40 Navy sub- 
marines will be equipped to carry the rescue 
vehicle, a prototype of which should be in the 
water late next year. The two search vehicles, 
development of which will follow the rescue 
vehicle, will be capable of operating at depths 
to 6,000 and 20,000 ft. respectively. 

Parallel with the vehicle development portion 
of the project is the Man-in-the-Sea program, 
marked by the highly successful Sealab I and II 
experiment. 

Sealab II was of particular significance since 
it provided some vital data on man’s ability to 
live beneath the surface of the sea for long 
periods of time. In summing up the results of 
the Sealab II experiments, which ran from 
Aug. 28 to Oct. 12, 1965, a Navy spokesman 
noted that over 10,000 man-hours had been 
spent at 200-ft. depth, while over 500 man-hours 
of experience had been gained in swimming 
and working at depth. 
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"No man possesses a genius so commanding 

that he can attain eminence , unless a subject suited to his 

talents should present itself, and an opportunity 

occur for their development.” Pliny. 


Against a panorama of severe technical challenge, 
Lockheed has mounted one of the largest and broadest 
R&D programs in the country. Lockheed’s far-reaching 
land, ocean and space R&D activities present abundant 
long-term opportunities against which to match your 
talents and interests. R&D programs that include: 
Ad vanced technology satellites, bioastronautics, cryogen- 
ics, advanced concepts of re-entry, advanced materials, 
lunar roving vehicles and shelters, manned and unmanned 
exploration of distant planets, and recoverable boosters. 
Unique land vehicles, intrusion detection, natural 


resources systems, state and hospital information systems, 
microparticles, underground nuclear tests, command 
systems for the military services, new concepts in tactical 
missiles. Deep Submersible Rescue Vehicles, underwater 
imaging systems, advanced materials, commercial devel- 
opment of the ocean bottom, if you feel that you can 
contribute to one of these vital programs, please write: 
College Relations Manager, P.O. Box 504, Sunnyvale, 
California. Or you may call collect (408) 743-2200. 
Lockheed is an equal 
opportunity employer. 


MISSILES A SPACE COMPANY 

A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


i 



From this experience, he pointed out, we had 
learned that: 

1. Reasonably large groups of men can live 
for protracted periods (15 to 30 days) at 
205 ft., have al arge degree of autonomy, 
accomplish useful work, be safely decom- 
pressed, and show no apparent serious ad- 
verse physiological or psychological 
effects. 

2. The Navy’s first experience with no-de- 
compression excursion dives from a start- 
ing depth of 205 ft. in a saturated state 
to a depth of 266 and 300 ft., were suc- 
cessful. This represents an important ad- 
dition to undersea diving technology. 

3. There is a clear degree of diver adapta- 
tion to cold water as shown by interviews 
with the Aquanauts and by pre- and post- 
cold water emersion physiological meas- 
urements. 

4. Adequate protection against cold water 
can be obtained for extended periods by 
the use of heated suits. Swimmers without 
supplementally heated suits are limited 
to less than 1 hour of useful work in 47- 
54° F. waters. 

5. A degradation of work capability varying 
between 17 and 37% as compared with 
warm or shallow water capability occurs 
as the result of a multiplicity of environ- 
mental and psychological stress factors. 

6. Improved tools and techniques show 


promise for salvage and other undersea 
work functions. 

7. Based on the analysis of the overall per- 
formance of the Aquanauts, criteria can 
be developed for the selection of future 
Aquanauts. 

8. The interaction between man and por- 
poise has shown that, to depths of 200 ft., 
the porpoise can be extremely useful to 
man-in-the-sea operations. 

9. In-situ living offers a new and important 
methodology to scientific, biological geo- 
logical ocean floor investigations. 

10. Although vastly improved over Sealab I, 
the habitat and much of the diving equip- 
ment are still rudimentary and require ex- 
tensive development to facilitate routine 
operations. 

11. Deep-water swimmer communications 
and ocean-floor navigation systems require 
an immediate effort aimed at producing 
acceptable equipment for future man-in- 
the-sea operations. 

12. A completely autonomous habitat awaits 
the development of reliable underwater 
power package and integrated complete 
life-support systems. 

HARVESTING THE SEA 

While the ocean yields millions of tons of 
fish each year, and the fish catch is increasing at 
the rate of about 8% by weight annually, it is 


NAVAL SHIP SYSTEMS 
COMMAND NEEDS 

engineers 

ELECTRICAL, ELECTRONIC, MECHANICAL 
MARINE, NUCLEAR, NAVAL ARCHITECTS 



for research, development, design and project management on our 
current programs: Communications Satellites, Submarine Rescue 
Vehicles, Deep Ocean Search Vehicles, Aircraft Carriers, Hydrofoils 


ELECTRICAL 

ELECTRONICS 

Control Systems 
Communications 
Computers 
Radar, Sonar 

Undersea Communications 
Instrumentation 


NAVAL 

ARCHITECTURE 

Warship Design 
Deep Submersibles 
Hydrofoils 
Hydroskimmers 
Small Craft 


CIVIL 

Hull Structures 
Deep Diving Pressure 
Capsules 
Arrangements 
Armament 


See our representative when he 
visits your campus, or write: 


NAVAL SHIP SYSTEMS COMMAND 
CODE 20325 

WASHINGTON, D. C. 20360 

An Equal Opportunity Employer 


MARINE 

MECHANICAL 

Hydraulic Power Systems 
Life Support Systems 
Turbines 
Diesels 

Environmental Control 
Systems 

Weapons Handling 
Equipment 


46 


E/O College Edition 



How about 
a Real Career ? 


We promise what we can 
deliver: a chance to work on 
some of the most exciting and 
rewarding large-scale military 
systems now underway and a 
wide range of important mili- 
tary and commercial products 
and subsystems. 

We are the Data Systems 
Division of Litton Industries. 
We designed and developed 
the highly mobile MTDS 
(Marine Tactical Data System) 
and the ATDS (Navy Airborne 
Tactical Data System) for the 
E2A aircraft. We also think 
small. Such advanced prod- 


ucts as our L-300 microelec- 
tronic computer and our line of 
micro-miniaturized power 
supplies (slightly larger than a 
pack of king-sized cigarettes) 
were developed to fully realize 
the high reliability, small size, 
and low power and weight 
potentials of microelectronic 
systems. 

If you would like a real 
career in COMMAND AND 
CONTROL SYSTEMS, DATA 
PROCESSING AND DISPLAY 
SYSTEMS, SPACE INFORMA- 
TION AND SURVEILLANCE 
SYSTEMS and related equip- 


ment, we invite you to apply 
at the Data Systems Division 
of Litton Industries. A B.S. 
degree in Engineering, Mathe- 
matics, or Physics is required. 
A wide range of junior, inter- 
mediate and advanced posi- 
tions is available. SEND 
YOUR RESUME TO MR. O. 
ROGERS, 15800- STRATH- 
ERN STREET, VAN NUYS, 
CALIFORNIA. OR CALL MR. 
ROGERS AT 781-8211. 


LITTON INDUSTRIES 

DATA SYSTEMS DIVISION 
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ENGINEERING, SCIENCE, MATH, GRADUATES 

Choose a Career in Federal Civil Service 

at the 


U.S. NAVAL AMMUNITION DEPOT 

(30 Miles Southwest of Bloomington, Ind.) 

ENGINEERS SCIENTISTS 


• Electronic 

• Mechanical 

• Industrial 

• Chemical 

• Safety 

• Civil 


• Physicists 

• Mathematical 
Statisticians 

• Chemists 

• Mathematicians 

• Microbiologists 

• Metallurgists 


Beginning salaries $6387 per annum to $9536 per annum. A 
superior applicant may be paid a higher beginning salary. 
Rapid advancement, liberal leave, insurance & retirement plans. 

A broad and interesting range of assignments on vital defense 
programs; work in quality evaluation, R&D, product engineering, 
industrial management and manufacturing engineering. 

Pleasant location in a modest cost-of-living area. 

Personal interviews on site or in a place of convenience to 
applicant. 

Writ*: The Commanding Officer 

U.S. NAVAL AMMUNITION DEPOT 

(Code IRE) 

Crane, Indiana 47522 

Or phone collect; (812) 854-251 1 Ext. 443 

Equal Employment Opportunity 


Excellent Opportunities Exist 

at the 

NAVAL SHIP ENGINEERING CENTER 
PHILADELPHIA DIVISION 

for 

Mechanical Engineers Chemists 
Marine Engineers Metallurgists 
Electrical Engineers Welding Engineers 
Electronic Engineers Control Systems Engineers 

The Philadelphia Division of the Naval Ship Engineering 
Center conducts research, exploratory development, and testing 
of propulsion and auxiliary machinery prior to introduction 
into the Fleet, and provides maintenance engineering, includ- 
ing inspection and repair assistance. Radiographic results are 
provided on non-nuclear material. Standards and procedures 
are established for qualify submarine antenna systems. Instal- 
lation, training, maintenance, and quality assurance programs 
are developed. Development and application of dependability 
engineering and value engineering are also conducted. 

One of the most attractive considerations in working for 
the United States Government is the challenge offered by being 
associated with the latest engineering and scientific discoveries. 
The fringe benefits, including educational tuition, are exceed- 
ingly attractive. 

Historic Philadelphia offers numerous educational and cultural 
advantages. For vacation or weekend pleasures, it is ideally 
situated for driving to the mountains or beaches. 

For more information write to: 

Mr. James H. Kopp 
Code 671 ID 

Naval Ship Engineering Center 
Philadelphia Division 
Philadelphia, Pa. 19112 


estimated that the catch could be increased ten- 
fold without seriously affecting the total fish 
population. Meanwhile, commercial fishing craft 
and fishing gear grow more sophisticated and 
efficient, particularly in the use of modern elec- 
tronics for locating large schools of fish. 

It is interesting to note in this connection that 
some of the most advanced foreign fishing fleets, 
and notably that of the U.S.S.R., operate very 
effectively over the continental shelves of both 
coasts of North America. In fact, foreign fleets 
take almost as much fish from fishing grounds 
under U.S. jurisdiction as do our own fleets. In 
other words, this is an area in which we still 
have some catching up to do. 

Continuing improvements in catching and 
processing fish will be required to fully utilize 
the fish supply available in the world’s oceans. 
And the supply must inevitably be used, since 
fish represent an excellent source of food for 
many protein-deficient nations. Moreover, fish 
meal and fish-protein concentrate appear to con- 
stitute an economical and convenient form of 
sea food. 

These improvements will include develop- 
ments in sonar, TV, and more efficient net con- 
trol, as well as investigations of fish habitats 
and origins. Experiments in fish farming are al- 
ready under way in Japan, Russia, and these 
may prove to be an extremely important area 
of research. Experiments to date have been in- 
conclusive, primarily because so little is known 
about proper environmental conditions. 

THE SEARCH FOR MINING METHODS 

Another area of major interest today is mining 
the ocean’s minerals. The first cautious steps in 
this direction have already been taken, but the 
future possibilities are at this point almost in- 
calculable. Certainly mining and oil drilling in 
the ocean floor constitute a new industry with 
enormous growth potential. 

The infant industry is already spawning many 
special new vehicles, as well as applications for 
existing vehicles. Mobile catamaran rigs have 
been used for some time in offshore oil drilling 
in deep water and a goodly portion of the con- 
tinental shelves can be worked from large fixed 
platforms mounted on long, stilt-like legs. In- 
stallations of this type are supported by a variety 
of small craft and larger vessels, including hydro- 
foils, used for transferring personnel and light 
equipment. 

The limited amount of ocean mining which is 
carried out today usually employs conventional 
hydraulic dredges, of the type used to deepen 
harbor channels. However, recent years have 
seen the development of the so-called air lift, 
which gives promise of playing an important role 
in extracting minerals from the ocean floor in the 
future. In the lift, air bubbles are inserted in 
the lower end of a pipe and thus give the water 
a high flow rate. Mining systems employing 

(Continued on page 64) 
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In as good a spot as you are today ? 
Well-informed? Up on things? Intimately 
acquainted with the state of the art in 
your field of study ? 

Or will you (through no fault of your own) 
be dangerously close to the brink of 
obsolescence? 

Could happen. Often does. Which is one 
good reason to consider a 
career at MITRE. 

MITRE is pioneering in the 
design and engineering 
of complex information, 
sensor, command, control 
and communications 
systems for the United States 
Government. Our assignments 
include such prominent 
electronic systems as the NORAI 1 
Combat Operations Center, the 
Back-up Interceptor Command 
System for SAGE, and the 
National Military Command 
System (NMCS). 

These projects represent the most 
important systems challenges of our 
time, and require the most advanced 
thinking on a broad range of 
scientific problems and the 
technologies needed to 
solve them. 

As a member of the MITRE 
team, you'll be working in 
an atmosphere of scientific 
inquiry, alongside colleagues 
of outstanding reputation, 
with the opportunity to make 
an original contribution 
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to your area of interest. 

In an environment like this, there’s no 
telling how far you can go. But this much 
is certain. You'll not be overlooked, 
and you can't be overtaken. 
Salary? Benefits? They’re competitive, 
of course. Moreover, we have an excellent 
Educational Assistance and 
Staff Scholar Program. (Many MITRE 
employees presently 
attend nearby educational 
institutions including 
Harvard, Boston University, 
Boston College, Brandeis, 
Northeastern, MIT, and Tufts.) 
Depending on your interests, 
qualifications and current 
openings, you may start in 
one of the following, 
or other, departments: 
System Planning and Engineering 
Air and Missile Defense Systems 

System Design 
Systems Analysis 
Air Traffic Systems 
Tactical Systems 
Strategic Systems 
Range Instrumentation 
Information Sciences 
Computer & Display Technology 
Communications 
Electronic Warfare 
Radar Design 
and Technology 
Information Processing 
Surveillance and 
Warning Systems 
Applied Mathematics 


Minimum requirements: B.S., M.S. or Ph.D. in electronics, 

Write to L. J. Glinos, College Relations Coordinator, The MITRE Corporation, box 
208AV, Bedford, Massachusetts. 

MITRE 

IUI me cieeuui lie oysicms uivtoiu,, ei me ^ 'y 0L0 " 10 “" v ' A Equa | Opportunity Employer (M & F) 

the Department of Defense and the Federal Aviation Agency. 


MITRE also maintains facilities in Washington, D. C., and Colorado Springs, C°J°^do, 
Tampa and Patrick A.F.B., Florida, Atlantic City, New Jersey, Houston, Texas and ov 

seas in Paris and Tokyo. 
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Commander M. Scott Carpenter 

who has experienced a wider variety 

of hostile environments than any man alive 

contrasts the superlative back-up of astronauts 

with the "mail-order” equipment afforded what he calls . 

the exploration of "toner space " 

A NEWLY-LEGITIMIZED CHILD 


■ There is a small but expanding group which 
believes that it is imperative for the U. S. Navy 
to develop a broad capability for exploiting the 
ocean floor. There is a larger group which be- 
lieves it is mandatory for this nation to explore 
the outer reaches of space. 

I belong to both, and my experience with the 
two assault groups dedicated to these credos 
allows me to make same comparisons and draw 
some exclusions which are pertinent to the safe, 
expedient, and successful conduct of our Man- 
in-the-Sea Program. 

The comparisons reveal, among other things, 
some similarities in the two endeavors, and there 
are more of these than the casual observer might 
realize. For example, we face many of the same 
problems in: 

1. Design and fabrication of the machines, and 
particularly of the environmental control systems. 

2. Selection and training of the crews. 

3. Suit design, manufacture , and fitting. 

4. Physiological and psychological studies con- 
ducted before, during, and after the experiments. 
These are becoming more and more important 
as we approach prolonged mission times. 

Both must design and test hardware, and 
select, train, and test men, specifically for opera- 
tion and use in a foreign environment. We share 
a common need to search for new materials and 
new techniques. 

We both need a vast array of talent and equip- 
ment not only to do the job but also to carry on 
the research which is a prerequisite. 

Both pit man against danger, confront him 
with unknowns, and both say “no” to the physi- 
cal barriers that we face. Both will ultimately 
enrich our life on this planet. 

After the first Mercury flights, the recurring 
question was, “What was it really like?” And we 
answered a thousand times, “It was great, beau- 
tiful, exhilarating, a hell of a thrill.” The truth- 
ful answer is that we got up in the morning and 
went to work. That may be a slight oversimpli- 
fication, but we were so well trained that that 
is what it amounted to. 

Now, after the Sealab operation, the question 
most frequently asked of me is, “Which is more 
exciting, more hazardous— better? Check one.” 

A comparison is possible; a choice is not. 
There is no need to pit man in space against man 


in the sea. One is a superbly sophisticated, glam- 
orous effort, and its impact has set this country 
on its next hundred years course. It ranks cur- 
rently between God and motherhood. The other 
is a newly-legitimatized child represented by a 
nucleus of 50 dedicated men working with mail- 
order equipment, in marginal conditions , using 
outmoded techniques. 

Now, when I tell you we got up in the morn- 
ing in Sealab and went to work, you’d better 
believe it. I have never worked as hard or as 
long, but on the other hand, never has there 
been for me as much personal satisfaction as 
there was during the entire Sealab operation. 
We know we were doing a good job and there 
was a mood of cheerfulness and willingness to 
work that made everyone give his best. 

A lot of this has to do with the fact that divers 
are a very special breed. The profession calls for 
more guts and motivation than any other I know. 
I wanted to say to them, “You're magnificent, I 
respect and admire you, I’m proud to be one of 
you. * But I figured only Gregory Peck would do 
that. 

Let me tell you what one day in an aquanaut's 
life is like. First, forget all you've seen of Lloyd 
Bridges' underwater world. Sealab waters are 
not like that. They are dark, and dirty, and cold. 
We don t relish these conditions but we realize 
that most of the waters of the world are not 
warm, clear, and inviting. And we know that 
these are the surroundings to which man must 
adapt himself and his equipment if he is to 
prove he can live and work in the sea. 

Preparation for a dive is a lengthy process. To 
don the easily tom, sponge-rubber, wet suit, the 
knife, the watch, compass, depth gage, weight 
belt, helmet, face mask, flippers, and breathing 
apparatus requires perhaps 45 min. More time 
is required to assemble the tools and equipment 
the diver will use. Still more is required for a 
last-minute recap of the dive plan. 

The water* in which the Sealab team operated must have 
been in a different ocean from that in which Lloyd Bridges 
dives, Cmdr. Carpenter thinks; "they are dark and dirty and 
cold ... not warm and clear and inviting.” Artist John 
Desatoff of TRW Systems captures the frigid green of the 
300-ff. depths in his painting opposite. E/O gratefully acknowl- 
edges the cooperation of the Publications Dept, of the Ameri- 
can Institute of Aeronautics and Astronautics in- providing many 
of the photos used in these articles on underwater technology. 
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It is necessary to do all this because, as soon 
as a diver and his buddy — both intelligent, coop- 
erating, communicative human beings — step 
through that hatch and enter the water world, 
they become mute and essentially deaf. Their 
vocabularies are reduced to less than a dozen 
words, spoken only with raised fingers or the 
rap of a knife hilt against a gas bottle. A diver s 
most urgent cry — Mayday — can be uttered only 
with four fingers or four raps of a knife hilt 
against a gas bottle, and the raps don’t carry 
very far. 

We desperately need a research program dedi- 
cated to the development of a reliable diver- 
to-diver communication system that does not 
encumber him with wires and does not compro- 
mise the performance of his breathing apparatus. 

The divers will spend their first 10-15 min. in 
the water working against the clock on delicate 
assembly tasks and intricate two-hand coordina- 
tion tests. These, as well as measures of whole 
body strength, are done pre- and post-dive, in 
the water, in an attempt to measure the degra- 
dation of man’s performance during long expo- 
sure to cold water. 

Once these tests have been accomplished, they 
can get on with their work. This can consist of 
any number of tasks related to the ocean sci- 
ences, salvage, rescue, marine biology, geology, 

Pointing up the difference in the support accorded the astro- 
naut and the aquanaut, Cmdr. Carpenter is seen (above) ready 
for the elevator ride to the MA-7 spacecraft, against a back- 
ground indicative of the almost unlimited financial and tech- 



nological support his space trip enjoyed. Below: Ken Conda 
and Wally Ross work out in the training tank with one of 
the principal “assistants" backing up the Sealab-ll crew — 
a trained white-sided Atlantic porpoise I 

sound and light propagation, installation of 
marine weather instrumentation, logistics and 
maintenance of underwater equipment. 

By and large, this work is done with ordinary 
tools that can be found in any mechanic’s tool 
box and with equipment that works well on dry 
land but invariably develops some ailment after 
immersion in salt water. We need to devote more 
human engineering talent to the development of 
special equipment and tools for use in this dim, 
weightless, corrosive world. 

If the diver’s work carries him into water much 
deeper than his habitat, his suit is compressed 
by the increased pressure until it becomes paper- 
thin and loses nearly all its thermal-insulation 
properties, and he gets cold faster. I have seen 
men shudder with an amplitude of 4 in. from the 
cold. It isn’t painful; sometimes it’s even funny 
and we laugh and shiver together, but a man’s 
ability to do useful work under these conditions 
is severely degraded. 

We need to develop a suit that does not tear 
easily as it does now, but still provides a good 
thermal barrier, regardless of depth. We need 
to develop a reliable, thermostatically controlled, 
electrically heated suit, and ultimately we need 
to develop and adapt the liquid-cooled Apollo 
suit to our use. The liquid flowing through the 
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There’s no ceiling on this classroom. 
Or on engineering careers either. 


We've set up our development pro- 
gram to move you along as fast as 
possible . . . with the entire Eastern 
Test Range for your classroom. It’s 
only 9 months long and stresses on- 
the-job training. It is highly individual 
and as there’s a lot of technology to 
assimilate in a short time, we’ve kept 
classroom learning to a minimum. 
We’ve found from past experience 
that what you learn in the classroom 
(broad theory in such areas as track- 
ing, and celestial mechanics) is eas- 
ier to absorb if you see it in action. 


There’s a lot of action to witness. 
And you’ll have some of the nation’s 
top range pros on our technical staff 
to guide you through instrumentation 
systems such as trajectory measure- 
ments; telemetry; communications; 
data display, transmission, process- 
ing and analysis; command and con- 
trol; and timing synchronization. 

It won’t be long before you’re a 
Range Pro-an all-around creative 
engineer responsible forthe success- 
ful coordination of the thousands of 
details that go into supporting the 


country’s major and minor space 
launches. 

For more information, see your 
Placement Director, or write to Man- 
ager of College Relations, Dept. 96B, 
Guided Missiles Range Division, Pan 
American World Airways, Inc., 750 S. 
Orlando Ave., Cocoa Beach, Florida. 
An Equal Opportunity Employer, M&F. 

GUIDED MISSILES 
RANGE DIVISION 

PAN AMERICAN WORLD AIRWAYS, INC 
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Going to start a job 
or a career? 


There are plenty of "jobs" around. But if you are seriously in- 
terested in beginning a long, rewarding career, it will pay you to 
give thorough evaluation to Hamilton Standard as your employer. 
Hamilton Standard is the oldest and most diversified division of 
United Aircraft Corporation, and we know that continued growth 
is dependent upon men with bold ideas, sound backgrounds and 
vital creative urges. If you’ve got what it takes (and you’re the one 
who knows), this will be important to you. 

Wide product line for stability, stimulus. Challenge and op- 
portunity are sustained by over 200 product programs being active 
at any given time! Departmental categories include: spacecraft 
environmental control systems; ground support equipment; pre- 
cision jet aircraft equipment; electron beam machines; a wide variety 
of electronics activity; overhaul and repair programs. 

Desirable fields of specialization for BS and MS candidates 
include: 


Aeronautical 

Chemical 

Electrical /Electronics 
Engineering Mechanics 
Engineering Science 


Industrial/Value 

Mechanical 

Metallurgy/Metallurgical 

Physics 

BioEngineering 


Get complete details about our highly successful training and 
orientation programs that fit you right into our team. And see for 
yourself why we feel we offer one of America’s most desirable 
living areas— beautiful Connecticut countryside. Check with your 
College Placement Office to schedule an interview with our rep- 
resentative when we visit your campus, or 


CONTACT M, Timothy K. Bye, College Relations, Hamilton 
Standard, Windsor Locks, Connecticut. 


n Equal Opportunity Employer 


Hamilton 

Standard 
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DIVISION OF UNITED AIRCRAFT CORPORATION 


garment could be heated with a small radioiso- 
tope package replacing one weight on a divers 
belt. 

The astronaut s EVA chest pack and the 
diver’s breathing apparatus are a study in con- 
trasts. The chest pack is a beautifully designed, 
compact, miniaturized unit. The best of this 
country s talent went into its construction. The 
diver’s lung, on the other hand, is an 84-lb alba- 
tross around his neck. 

Monitoring the satisfactory performance of the 
lung currently in use is purely subjective, is done 
mainly by the diver’s companion, and is limited 
to watching whether bubbles are coming from 
the right place or the wrong place. It is both 
difficult and time-consuming to set up the con- 
trol element properly. It gets out of calibration 
easily, and is not as reliable as it can be made. 
It has many design defects and reflects very little 
of the tremendous advances recently made in the 
field of human engineering that are so evident 
in aircraft spacecraft, and space-age personal 
equipment. 

The astronaut in flight faces a splendid panel 
of instruments which provides immediate and 
continuous evaluation of all the components and 
systems upon which his security depends. In 
addition, he has three shifts of eyes and ears 
around the world helping him, through telem- 
etry, to check his equipment. The diver, in con- 
trast, has little or no instrumentation in or out 
of his habitat. And, when he is in the water, he 
is alone. He and his companion are completely 
beyond the help of any man. 

We do have some safeguards. For instance, a 
man can help his buddy get back home with an 
extra mouthpiece on his own equipment, but the 
need to give the diver better equipment, more 
instrumentation, and longer and deeper excur- 
sion times still exists. 

Our most imaginative thought must focus on 
the design of the habitat and the whole concept 
of undersea living. Man must be able to sever his 
psychological, as well as his physical, ties to the 
surface. Adaptation of nuclear power would give 
us a completely autonomous, self-propelled re- 
search vehicle. It would avoid the many prob- 
lems we face when we try to handle a sub-sur- 
face object with a surface vessel, and it would 
open up unprecedented depth and endurance 
capabilities. 

The Sealab II habitat was luxurious in many 
respects, with larger portholes and wall-to-wall 
carpeting, but we are not served well by a cylin- 
drical design. We need more room in the diving 
station; this was our worst bottleneck. We need 
telescoping legs to help us level it on uneven 
terrain, and separate laboratory areas away from 
traffic and we need crygenic oxygen storage. 

Meanwhile — back to the aquanaut. He re- 
enters his topside world not in a 15-min. blaze, 
but by purging his body slowly, and sometimes 
painfully, in a decompression chamber. A man 
remaining at 650 ft. must wait six days to step 
outside the chamber. In Houston, we have the 
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What happens when young, bright, 
aggressive college graduates get 
together with the right company? 


At Fairchild’s Semiconductor and 

Instrumentation Divisions 

the group vice president is 38. 

The general managers are 38 & 41. 

Directors of marketing, 39 & 34. 

Manager of research and development, 30. 
Computer products marketing manager, 30. 
Instruments manager, 32. 

Managers of manufacturing are 43 & 36. 
Product manager for integrated circuits is 28. 
Regional sales managers are 37, 35 & 31. 
Product manager for transistors, 28. 

Plant manager of diode development, 31. 

And the director of college 
placement is old before his time (27). 


Sound exciting? Contact Mike Hawkins 
at Fairchild Semiconductor, 

(and ask for our new Fairchild brochure), 

313 Fairchild Drive, Mountain View, California. 

See what happens. An Equal Opportunity Employer M/F 


FAIRCHILD SEMICONDUCTOR /A Division of Fairchild Camera and Instrument Corporation ■ 313 Fairchild Drive, Mountain View, California (415) 962-5011 
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Got a taste for "rough and tough ” design? Things that 
go? Like high pay, and great living? A job where you can 
learn a lot, fast? That is high priority defense work? And 
always presents fresh problems to crack? Then let's talk! 

You’re our kind of person, if you’ve always liked 
motors that run, machines that are built to take it, and 
things that “go.” And if you don’t mind a “go” 
situation for yourself, financially and professionally 
speaking. If you’re pretty keen for hunting, fishing 
and such, in addition . . . maybe we ought to talk? 

FMC Ordnance is a Division (founded in 1951 and 
now far larger and still growing) of one of America’s 
top 60 companies, one that’s aggressive, innovative, 
highly diversified, fast growing. We make tracked, 
wheeled and amphibious vehicles, mostly for our armed 
forces, and for friendly countries. A good field — there 
is always fresh demand, always new types and adapta- 
tions to be developed. Great spot for a young person 
to get a lot of valuable experience, fast. No waiting 
for “consumer trends” or “the market.” Stimulating. 
Demanding. And pays very well. 

Then there’s our location, in the rather fabulous 
Kanawha Valley, a prosperous industrial area right 
in the midst of equally fabulous West Virginia moun- 
tains. Live in the Charleston metropolitan center, with 
a quarter-million population, yet free of usual big-city 
problems; and with concentration of professional and 
technical people. Morris Harvey College, West 
Virginia State, and West Virginia Institute of Tech- 
nology are all close by for advanced study. Look into 
a career with us. Interviews at our expense will be 
arranged. 

Besides excellent salaries, we offer a complete benefits 
program. Relocation expenses reimbursed. U.S. citi- 
zenship is required. Please write us, and we’ll send 
more information, or send resume. Address: Mr. R G 
Evans, Dept. EO 2/67 


FMC CORPORATION 
ORDNANCE DIVISION 

® P.O. Box 8307 • South Charleston, West Virginia 25303 

An equal opportunity employer 



Free World s largest altitude chamber, capable 
of accepting the entire Lunar Excursion Module, 
Command Module, and Service Module. 

For undersea work, we have a scattering of 
small pressure chambers around the country. 
One goes to 800 ft. We need a 200-ft. capability 
now, with a large, water-filled compartment 
which will allow us to evaluate the immersible 
equipment. It must be capable of being pressur- 
ized with helium, argon, or other rare gases as 
the need arises, and in it we need to study the 
effects on man of very high pressures. 

Does he slow down, become sluggish? What 
cellular changes occur? How are his organic 
functions altered? A marriage of cellular chemis- 
try and definitive physological and psychologi- 
cal studies, which is so badly needed, could cen- 
ter around a deep-submergence center with a 
high-pressure facility such as this. Accurate 
measure of caloric intake and metabolic rates 
could be made and valuable data gained by 
men interested in hyperbaric medicine. 

Perhaps the chamber’s most important use 
would be in the study of inert gas uptake and 
elimination by the human body. We must have 
a better understanding of this before we really 
begin to understand the decompression and nar- 
eois problems you ve heard so much about. 

I’m convinced that the press and TV sold the 
space program to the world. One of my chief 
regrets is that we could not bring back better 
photographic documentation from Sealab, but 
the light level and visibility just didn’t permit 
it. These pictures would have been of great value 
in attracting more support and more young, in- 
telligent, hard-driving men into our group of 50. 

The disparity between the equipment used by 
aviators and divers is incredible, but pilots are 
a very powerful group, irritatingly so at times. 
Nevertheless, the have complained and fought 
for and gained the innovations and safety pre- 
cautions that the undersea program needs now 
to move out of the “Gee whiz, we did it” stage. 

I know the talent is out there. I know there 
are men looking for a field to which they can 
commit their lives. 

In addition to our concrete list of needs, there 
is something else, something intangible that is 
worthy of mention. I think it narrows down to 
a basic feeling among the participants in these 
modem sustained experiments that we want 
more than just to remain alive. Our cry is “Make 
it better, make it last longer, make it easier to 
operate.’ After the feeble beginnings of pushing 
body and mind, and figuring out a way to beat 
the odds, we always want more. 

An airplane that bears this nation’s emblem, 
a spacecraft that carries the colors of our coun- 
try around the globe, and a United States re- 
search vessel embarking on a mission in the 
depths of the world’s oceans — all must be 
stamped superb. 

The resources and men to make them so are 
available. We can be content only if we bring 
the best to coming operations. m 
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Ten reasons 
She will want you 
to take a job at 

MCDOISliMELL 




1. McDonnell is a “name” in aerospace ... a name earned by solid 
engineering achievement in the current decade. The engineering leader- 
ship exemplified by successes in Gemini Spacecraft and the Phantom 
Fighters lifts your career and shoves it toward success. 

2. Stability and security sometimes seem unimportant to young 
engineers just starting a career. But they are essential and you would 
be unwise to ignore them. McDonnell has never had a major decline 
in engineering and professional employment. The Company has grown 
rapidly in every one of its product areas. It presently has a backlog 
of more than a billion dollars in production contracts, and yet research 
is one of the fastest growing activities in the Company. 

3. St. Louis is America’s “City on the Go”. In civic progress, in 
entertainment, in stores and homes, in industry, in sports and recrea- 
tion, in education, in construction, in human involvement, St. Louis 
is the city with a “future” in the center of America. 

4. You can best "change the world” by living in a world of change. 
The climate of St. Louis offers the mental and physical stimulation 
of four distinct seasons. How can you enjoy a warm fire without a 
new snowfall for comparison? What other natural phenomena than 
spring brings such a lift to your spirits? Who has failed to enjoy the 
comfort of a summer morning or the crisp smell of an autumn afternoon? 

5. McDonnell’s suburban location allows you to choose from the 
total spectrum of living locations. You may like the pace of apartment 
life at the heart of this 2 X A million person metropolis. Or you might 
like the nearby suburbs with small city atmosphere and tree-lined 
streets. Just as convenient are rural areas, where you can live apart 
from the hustle yet be close enough to enjoy city-living advantages. 

6. Naturally you want to earn your way and you want all you can 
earn. McDonnell wages are competitive with that of other industries. 
But being competitive isn’t enough after you begin to show your 
mettle. Then, it is corporate policy to recognize the unique and indi- 
vidual efforts of those who strive for and achieve engineering excellence. 
Success will stem from a combination of inspiration and perspiration 
. . . probably 10% of the former and 90% of the latter. But if you’re 
willing to work, you’ll never need to worry about your economic and 
organizational progress at McDonnell. 

7. Facilities at McDonnell are second to none in space, advanced 
aircraft and automation. You’ll find organizational and physical work- 
ing conditions that complement your skills and education. McDonnell 
testing and development facilities range from man-rated space cham- 
bers to Mach 28 wind tunnels, laboratories from microbiology to 
optics, computers from analog through hybrid to digital. You will 
find McDonnell is a team organization and nowhere is teamwork as 
essential as in the aerospace industry. Team organizations keep you 
from becoming a desk-bound engineer and stimulate the exchange of 
experience and knowledge so necessary to the development of wisdom. 

8. The Gateway to Space is in St. Louis. You’ll be working with the 
experienced men at McDonnell who designed the aircraft and space- 
craft that have, for a decade, dominated aerospace technology. 
McDonnell is strongly oriented toward government contracting. It has 
demonstrated the talent that provides exceptional national service 
while returning worthwhile earnings to investors. As the fastest growing 
segment of our national economy, the Government provides a stable 
and continuing marketplace for those companies whose organization 
is oriented toward effectively serving the Nation’s needs. 

9. You may feel you’ve had enough education, but you'll soon 
decide to seek more. The McDonnell College Study Plan encourages 
self development and offers economic assistance plus adjusted work 
week benefits for advanced degree studies directly related to your job 
responsibilities. Many private and public colleges and universities in 
the area offer applicable programs. 

10. Nowhere in industry can a young engineer find more job sat- 
isfaction than in contributing to national advancements in air and 
space. At McDonnell, pride in workmanship is a habit nurtured by 
the national acclaim that is the reward for success. 


For more information about McDonnell as your future and St. Louis as your home, complete this coupon. 

Mail This Form To: John Snyder, McDonnell Employment, Dept. X-1C, Box 516, St. Louis, Mo. 63166 


1ST 




Phone Age 





City & State Zip 



MS 

PhD 

Major Field .——— — — 

LU UCilllUU . DO 

Date 


Date 

Date 

I would like to receive application form □ 


MCDOMAfELL 

An Equal Opportunity Employer _ 
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SYSTEMS 
MANAGEMENT 
IN AEROSPACE 



Astronaut preparing to erect S-Band antenna on lunar sur- 
face for TV transmission to earth. Artist rendering by Craig 
Kavafes, GAEC. 


t 

Grumman Challenge 


■ Before we turn the corner and step into 1970 
it is likely that the United States will have 
placed a man on the moon and returned him to 
earth. When that event takes place it will eclipse 
in scope all engineering accomplishments of the 
past. 

As of the moment, this gigantic project, called 
Apollo, will cost the U.S. about $20-billion and 
will involve the highly demanding and coordi- 
nated efforts of roughly 5,000 industrial firms 
and 300,000 scientists, engineers, and techni- 
cians. But numbers alone cannot tell the story; 
they rarely can. Accomplishments that today lay 
at our doorstep must be related to the sweep 
of recent history if they are to be placed in 
perspective. 

For example, it was just 36 years ago that the 
fledgling Grumman Aircraft Engineering Corpo- 
ration, with six directors and 15 employees, ful- 
filled its first contract, the delivery of two am- 
phibious aircraft pontoons. It was a modest be- 
ginning, but within three years Grumman had 
built its first bi-wing fighter plane and was 
thinking of expansion and diversification. Busi- 
ness grew steadily. Then the Second World War 
hit. Employment leaped. So did production: 
Some 17,000 planes were produced during the 
war, a feat that earned five production awards 
from the Navy, a Presidential Medal of Merit 
for Board Chairman Roy Grumman. 

Those 17,000 planes, of course, weren’t built 
by the original 15 employees who had turned 


out the two pontoons a few years earlier. But, 
even as employment burgeoned, the firm re- 
tained the small, family type atmosphere that 
still marks it as “a good place to work.” 

New management techniques were on the 
way, however, occasioned by the changing na- 
ture of the firm’s undertakings. Suddenly there 
was a new scientific and industrial environment 
in which to operate. 

New techniques and devices sprung up: elec- 
tronically controlled communications systems, 
supersonic aircaraft, missiles, radar, sonar, cryo- 
genics, microminiaturization, lasers, thermonu- 
clear weapons, rocketry, and a host of others. 
They came not slowly or warily. They came as 
though impelled to overturn patterns of the past 
— with one sizzling streak of lightning. 

An unmanageable flood of scientific data re- 
sulted. No one man had even the slightest 
chance of comprehending, much less directing, 
the stream of knowledge. 

The era of specialization and sophistication 
was here. 

New techniques of operation and manage- 
ment had to be created. Specialists were drill- 
ing deeper and deeper into knowledge, but there 
was a real danger that they would become in- 
sensitive to specialties not directly related to 
their own. A multiplicity of highly specialized 
disciplines scattered about without regard to 
analysis of their interrelationships was nonsensi- 
cal: maximum thrust of knowledge could be 
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As a vehicle, the Lunar Module looks an unlikely candidate to carry one person to the corner drugstore. Within a couple of years, however, 
it will carry two men to the surface of the moon. The LM folds snugly into a flared fairing on the bottom (at launch) of the Apollo cap- 
sule. In orbit about the moon, two men will leave Apollo to enter the LM and descend to the lunar surface. 
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achieved only by close communications and or- 
ganization plus firm management direction. The 
way to get that thrust is to adopt systems engi- 
neering, which, in its simplest form, means to 
plan and divide work in such a way that a de- 
sired objective is reached with a minimum of 
time and energy. 

Grumman’s work in designing and fabricating 
the Lunar Module, the Apollo vehicle that will 
land men on the moon, is a good example of the 
concept of systems engineering in practice. In 
essence the problem was how to produce a 
module that would be capable of carrying two 
men to the moon’s surface and back to an orbit- 
ing Command Module. 

The spade work began with a concept, an 
idea of what would be necessary. It came in the 
form of a Grumman interoffice memo in 1958 — 
a full four years before companies were asked 
to compete for the contract by the National 
Aeronautics and Space Administration. In other 
words, work was begun at Grumman before 
most people were considering such a scheme. 

1 hat foresight, and the willingness to commit 
$4-million worth of engineering dollars to an 
idea yet unproved — that calculated risk — later 
paid off. When the Government pressed for 
faster action in the space race in 1961, the Com- 
pany already had in hand an exhaustive study 
of what is now labeled the Lunar Module. 

The first step in the formulation of that study 
was to define the overall mission: to get a man 
on the moon and return him to earth. Then this 
broad mission was dissected and broken down 
into concrete and manageable segments. These 
elements are called systems which are com- 
plexes of functions that may or may not include 
equipment and machinery. In any event, these 
elements are the basic units of systems 
engineering. 


The management task is then to organize all 
of the pieces of the engineering puzzle into a 
coherent whole so as to accomplish the total 
mission. This management structure, if one were 
to view it as an isometric drawing, would be a 
pyramid. At the top, in the case of the LM, is 
a vice president. Immediately below is a pro- 
gram manager and an engineering manager, 
each of whom has administrative staff to assist 
him. As the chart fans out there are 9 program 
managers whose job is to oversee, direct, and 
control operations of the engineering and tech- 
nical staffs in their broad functional areas. And 
the further down the line one goes, the more 
technical and specialized the work becomes, and, 
therefore, the broader the base of the pyramid. 

All of these defined, specialized areas are 
systems shaped to solve the puzzling engineer- 
ing and technical questions within their juris- 
diction. For example, one system dealt with the 
human factors involved in matching equipment 
to the men using it; another dealt with vehicle 
structure, its flight characteristics and control, 
and temperature control; and yet another dealt 
with the integration of all of die complex parts 
that had to be fitted into a practicable whole. 

Finally, at the broad base of the pyramid, 
were 10 major subsystems. These are concerned 
with hardware: the physical equipment neces- 
sary if the Lunar Module is to accomplish its 
mission. Subsystems managers direct and over- 
see a host of concerns, including source of power 
supply, descent and ascent stages of the moon- 
ship, earth-parent vehicle-Lunar Module com- 
munications, internal (LM) monitoring of sys- 
tems, cabin environment (oxygen supply, pres- 
sure, temperature), crew provisions, and so on. 

The pyramid that has been described, of 
course, is at best only an inner-visual hint or 
picture of structure, of overall organization as 
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AIR FORCE SYSTEMS COMMAND as the research and development arm of the Air 
Force, is responsible for the research, development, production and procurement 
actions required to place a complete aerospace system into operational use. To 
provide essential direction and support to this broad spectrum of challenging pro- 
grams, the Command maintains its own in-house capability through a number of 
divisions, centers and ranges located throughout the country. The responsibilities 
and missions assigned to these highly specialized organizations embrace most of 
the basic scientific and engineering disciplines. Members of Systems Command's 
professional staff make direct contributions to some of the nations most challeng- 
ing and vital aerospace programs. Systems Command offers a science or engi- 
neering graduate an opportunity to do creative, challenging work across a broad 
spectrum of technical areas. 


Personnel policies provide for: 

Opportunity for advanced study . . . 

Maximum possible freedom of expression and exchange of ideas . . . 
Honorary, academic and cash awards for individual accomplishments . . . 
Plus all the excellent benefits of Career Civil Service. 


Obtain additional information by contacting your Placement Office to arrange for 
an interview when a Systems Command Representative visits your campus, or write, 
or visit the Civilian Personnel Office at the location of your choice. 


Aeronautical Systems Division 
Wright— Patterson Air Force Base 
Dayton, Ohio 45433 

Electronic Systems Division 
L. G. Hanscom Field 
Bedford, Massachusetts 01731 

Air Force Contract Management Division 

AF Unit Post Office 

Los Angeles, California 90045 

Air Force Flight Test Center 
Edwards Air Force Base 
Lancaster, California 93523 


Air Force Missile Development Center 
Holloman Air Force Base 
Alamogordo, New Mexico 88330 

Air Force Eastern Test Range 
Patrick Air Force Base 
Cocoa Beach, Florida 32925 

Air Force Special Weapons Center 
Kirkland Air Force Base 
Albuquerque, New Mexico 87117 

Air Proving Ground Center 
Eglin Air Force Base 
Valparaiso, Florida 32542 


Air Force Western Test Range 
Vandenberg Air Force Base 
Lompoc, California 93437 

Romo Air Development Center 
Griffiss Air Force Base 
Rome, New York 13442 

Aerospace Medical Division 
Brooks Air Force Base 
San Antonio, Texas 78235 

Ballistic Systems Division 
Norton Air Force Base 
San Bernardino, California 92409 


An Equal Opportunity Employer 


February, 1967 


61 






Migtllli il 


mm - 


RCA’s progress has always been 
characterized by brainpower— the 
kind of original thinking that has 
made this great corporation a leader 
in virtually every phase of electronics. 

Your brainpower is needed for the 
future— a future that will be even 
more stimulating than the past. 

We have openings for graduates in 
almost every area: in Engineering 
and Science; Research; Computer 


Marketing; Manufacturing Engi- 
neering; Financial; Purchasing; Per- 
sonnel; and Manufacturing. 

There are training programs, grad- 
uate study programs or direct 
assignments in both defense and com- 
mercial businesses in many diverse 
areas and locations. 

See your placement office to ar- 
range a campus interview or send 
your resume to: 


Harold E. Roush, 

Mgr., Technical Recruiting 
College Relations 
Radio Corporation of America 
Cherry Hill, New Jersey 08101 



An Equal Opportunity Employer 

The Most Trusted Name 
in Electronics 
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you might see it on an organization chart. 
There’s some danger in oversimplifying it that 
way, however, largely because of two factors. 
First, the vertical and horizontal lines that make 
up an organization chart cannot be looked upon 
as blocks of duties and responsibilities set in 
concrete; rather, they must be viewed as guide- 
lines for management control only. And second, 
not only is it possible to cross lines — to jump, 
say, from electronics to reliability — but such 
cross pollination is encouraged; maximum inter- 
play between disciplines is essential, in fact, to 
good communications and clear visibility. In the 
last analysis, then, any man at any level of re- 
sponsibility is free to consult with any other. 
The only restriction is what the industry calls 
“the need to know”. 

To put this in another way, the traditional 
line-staff relationships no longer hold. The em- 
phasis today is on different factors, such as spe- 
cialization, the birth of new ideas, flexibility, 
and intercommunication (not only within a com- 
pany but in cooperation with other firms). The 
scope is virtually unlimited, as are the oppor- 
tunities. It is truly a fast moving world, one in 
which yesterday’s solutions swiftly become ob- 
solescent and then obsolete, replaced by new 
solutions that will follow the same route. It is 
the price — and the heady reward — of a racing 
science. 

It is sometimes frustrating, too; for design 
changes keep coming in, virtually to the day 
that the product goes out the door, completed. 
And there are “little” problems that suddenly 
mushroom into large ones. For example, engi- 
neers tortured their brains for a couple of years 
in an effort to solve one of those “simple” prob- 
lems: a vehicle seating arrangement that would 
also allow the astronauts to view their descent 
path by looking through windows of the Lunar 
Module. The original LM design, created by 
NASA strictly for the purpose of an industry- 
wide competition, called for four glass windows 
with a total area of 13 ft 2 . Subsequently, this 
proved unfeasible primarily because the glass 
was too heavy. The design also limited basic 
pressure reliability. In addition, seats took up 
too much space and weight. One day a NASA 
engineer made a comment that led to a simple 
solution: if the astronauts stood up during their 
hour-long descent there would be no need for 
seats. This permitted the astronauts’ faces to be 
closer to the windows, which then could be 
much smaller. A simple problem simply solved! 

And so it goes day after day, the little twist 
that makes the big difference. There’ll be more 
little twists before that half-million mile round 
trip is chalked up on the board of history. It’s 
an exciting business that leads one to wonder: 
are we in the middle of a scientific and techno- 
logical revolution, or are we only taking our 
first baby steps into a world we are yet too 
young to see? ■ 
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At 50,000 ft. in altitude simulator. Plant 31, test subject is 
being closely monitored via TV at bio-medical console. LM 
Environmental Control System is tested at various simulated 
altitudes. 


LEM TM-2 Ascent Stage being lowered into Thermal Vacuum 
Chamber for testing heat dissipation properties and reaction 
of its equipment to extremes of heat and cold. Painted stripes 
were added to vehicle to give skin surfaces the desired emit- 
tance coating. 






MAN AND THE SEA 

(Continued from page 48) 

either air- or hydraulic-lift principles should be 
usable to water depths of 1000 ft. or more. 

The question of how much of a mineral hoard 
exists in the sea is virtually unanswerable at this 
point, and awaits a very specialized exploration 
of the ocean bottom. New types of deep-diving 
submarines and surface ships, improved free- 
diving equipment and facilities, and better sonar 
and optical imaging systems all will be required 
before any reasonable estimates as to the volume 
of minerals available and the quality of the ores 
found can be made. 

However, these is little doubt about the fact 
that, sooner or later, as the cost of extracting and 
processing minerals from low-grade ores grows 
higher, there will be an ever-increasing tend- 
ency to explore what appear to be favorable 
ocean areas. It should be recalled that man has 
actually mined the sea since time immemorial, 
extracting salt from it. And beach deposits of 
gold, silver, platinum, tin, diamonds and other 
minerals, have been mined commercially in a 
few areas. The diamond mines on the western 
coast of South Africa are but one example. 

The continental shelves offer immediate pos- 
sibilities of some new commercial harvesting of 
minerals, particularly phosphate nodules, which 
may be of interest as a possible new source of 
fertilizer. Manganese nodules are found in the 
deeper waters, usually at 16,000-18,000 ft., and 


CHICAGO Chicago 

— that wonderful town 

WORK, LIVE, AND MAKE 
YOUR FUTURE IN 
CHICAGO’S DELIGHTFUL 
SUBURBAN AREA 

Stimulating engineering opportunities in America’s 
Heartland. High priority, sophisticated work in Anti- 
submarine weaponry. 

Look into the best with the U. S. Navy and the 
Career Federal Civil Service. Planned advancement 
for: 

• MECHANICAL, 

• ELECTRICAL, and 

• INDUSTRIAL ENGINEERS 

NAVAL ORDNANCE STATION 

7500 West Roosevelt Road 
FOREST PARK, ILLINOIS 60130 

(A major research, design, and manufacturing facility.) 

Write or drop us a card. We’ll send full information. 
AN EQUAL OPPORTUNITY EMPLOYER 


apparently cover many areas throughout the 
Pacific, as well as some Atlantic areas. Some 
experts feel that these may become economically 
attractive within 10 years. 

Thus far, we have been talking about the 
economic benefits to be derived from the sea. 
However, it is quite obvious that the sea is of 
enormous military importance as well. As Adm. 
David L. McDonald, Chief of Naval Operations, 
recently put it: “We must be able to operate 
with increasing effectiveness beneath as well as 
on and over the seas, and concurrently develop 
instruments to detect submarines at long range 
as surely as we now detct surface ships and 
aircraft.” 

Solving just this one problem is not nearly so 
easy as it sounds. In fact, it sometimes appears 
that the oceans have gone out of their way to 
make it as difficult as possible for the Navy to 
achieve this purpose. 

To begin with, many of the sea’s physical 
properties, and phenomena such as waves, tides, 
currents and turbulence, electromagnetic and 
infrared characteristics, radioactivity and optical 
properties, have implications for equipment de- 
sign and must therefore be thoroughly in- 
vestigated. This requirement in turn demands 
the development of special instrumentation to 
measure these properties and phenomena. 

For example, the sea is layered to an extent 
which is seldom appreciated, and it has been 
found experimentally that the transmission of 
sound is better over certain of the sea’s “chan- 
nels” than others. In other words, there is such 
a thing as “good” sonar water, through which 
submarines tens or even hundreds of miles away 
can be detected — provided, of course, that the 
right kind of listening equipment is available. 
Matching the size of the underwater “ear” to 
the wavelength being listened to is a very com- 
plex design problem. 

However, it is obvious that increasing the 
range at which enemy submarines can be de- 
tected depends on extensive knowledge of the 
sea’s physical characteristics and how to predict 
changes in these characteristics, and an inten- 
sive Navy effort is being devoted toward this 
end. 

Although we have only scratched the surface 
here, it is obvious that an enormous range of 
talent is required to build underwater tech- 
nology to a point where man truly begins to 
conquer the sea. It is not merely, or only, an 
engineering task. It is an exceptional example 
of a truly interdisciplinary effort, which brings 
together all of the physical sciences, the life 
sciences, and even some of the social sciences, 
as well as engineering science and technology. 

One of the things which has been so impres- 
sive about the underwater technology effort 
is the way men with so many different back- 
grounds have banded together to take on this 
most difficult job. It is necessary. It will 
be done. ■ 
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DISCOVER THE WIDENING WORLD OF WESTON 



WE HELP 
NORTH AMERICAN 
CONTROL APOLLO 
IN FLIGHT 


WE HELP THE 
NAVY PUT THE 
PUNCH IN THE 
F4D FIGHTER 


WE HELP 
THE AIR FORCE 
WITH THIN-FILM 
RESEARCH 


WE HELP YOU 
ENJOY 

TASTIER BAKERY 
PRODUCTS 


In this age of constant change, one thing doesn't change: 
America's reliance, since 1888, on Weston for precision 
measurement. 

At this very moment, thousands of Weston products, pro- 
grams and projects are playing a vital role in protecting our 
way of life and in our enjoyment of its fruits. 

For example, 30 Weston instruments and devices will be 
aboard NASA's Apollo spacecraft when it takes its history- 
making orbit around the earth. A revolutionary new azimuth 
package, encompassing specially designed Weston genera- 
tors, motors and synchros, gives F4D pilots unprecedented 
accuracy,- it automatically computes target speed, then sets 
and locks the guns on target. 


Weston electron microscopes enable Air Force researchers 
to probe the basic structure of semi-conductors and thin 
metallic layers. And Weston bi-metal thermometers make 
sure that every “Jane Parker' 1 bakery product of A&P is 
tastier and fresher. 

This is but a miniscule part of the activities of our six 
integrated divisions, which are hard at work keeping pace 
...and sometimes setting it. ..with the diversified needs of 
industry and government. 

Engineers, scientists and professional personnel looking for 
new challenges are invited to discover the widening world 
of Weston. Ana to widen their personal worlds at the 
same time. 


Write in confidence to Corporate Personnel Manager 


WESTON 

INSTRUMENTS, INC. 

614 Frelinghuysen Avenue, Department E.O.-C, Newark, New Jersey 071 14 

PLANTS AND DIVISIONS 

Weston-Newark Weston-Archbald Weston-Poughkeepsie Weston-Transicoil Weston-Rotek Weston-Boonshaft & Fuchs 

Newark, N.J. Archbald, Penna. Poughkeepsie, N.Y. Worcester, Penna. Watertown, Mass. Hatboro, Penna. 

Weston • Prime Source for Precision . . . Since 1 888 

An Equal Opportunity Employer 
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op portunities 

in sales engineering 


David Retzinger 




■ Recruitment of undergraduate engineering 
students for technical selling careers is highly 
competitive and today has become an even more 
important sales function in many firms. 

There are sound reasons for this special re- 
cruitment effort. First of all there’s a great need 
for sales engineers, and secondly, many of the 
engineering students still do not understand the 
requirements and nature of technical selling. 
Many undergraduates still can not visualize the 
opportunities that selling affords as a life’s work. 
There are also students who are not aware of 
the fact that many of the top executives in engi- 
neering and manufacturing firms succeeded 
because they started their carreers as sales 
engineers. 

In our own recruitment program, which we 
analyze every year, we have learned that it 
is rather difficult to hire a young engineer, and 
try to direct his abilities into a sales career. 
After he acquires a knowledge of the many 
benefits that selling provides, there is a com- 
plete change in attitude. We have come to the 
conclusion that resistance to selling is principally 
due to the lack of real understanding and know- 
ing how challenging technical selling really is 
in comparison to the other engineering positions 
— application, project, research and develop- 
ment, and others. 

Technical selling does offer an engineer per- 
sonal advantages which can be so easily over- 
looked. Naturally, selling is a glamorous career, 
and financially it has unlimited boundaries. It 
provides plenty of opportunity for advancement 
into top management jobs. Then, too, a sales 
engineer is quite a different specimen, because 


he has had the need to develop his abilities 
to an optimum, such as, imagination, creativity, 
perseverance, friendliness and cooperativeness. 

A sales engineer is proud to be a salesman. 
He not only sells the product, but is a dissemi- 
nator of ideas that develop lasting business 



Dave Retzinger, vice president of sales, Perfex Cor- 
poration, Milwaukee, Wisconsin, has served in 
sales engineering for more than 15 years and has 
held many top-echelon sales positions in his inter- 
esting career. He has written this article to encour- 
age engineering students and graduate engineers 
to take a new look at technical selling as a chal- 
lenging, stimulating and rewarding career. 
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□ES-sa, diat ion 
M aboratory 


The continuing emphasis on basic and 
applied nuclear research programs at 
Lawrence has created a number of 
outstanding career opportunities. 

APPLIED RESEARCH PROGRAMS 

• PLOWSHARE — peaceful applications of 

nuclear explosives 

• BIO-MEDICAL — radiation effects on 

the biosphere 

• SHERWOOD — controlled thermonuclear 

fusion 

• WHITNEY — nuclear weapons for 

national defense 

• SPACE REACTOR — reactors for power 

in space 

R&D ASSIGNMENTS AVAILABLE IN: 

ELECTRONICS ENGINEERS 

• Systems Engineering • Instrumentation 

• Microwave • Solid State Circuit Design 

• Digital Computers • Components 

• Measurement Standards 

MECHANICAL ENGINEERS 

• Advanced Machine Design • Instrumentation 

• Environmental Testing • Applied Mechanics 

• Optical Systems • Materials Engineering 

• Engineering Measurements 

• Analytical and Experimental Stress Analysis 

For further information about our programs 
and a listing of current openings, write: 

B. R. Graf, Personnel Department 



RadLiat ion 
Laboratory 

UNIVERSITY of CALIFORNIA 

P. O. Box 808 19-27 

Livermore, California 94550 
(415) 447-1100 

An Equal Opportunity Employer 
U.S. Citizenship Required 



Dale Fischer, right, sales engineer, Perfex Corporation, dis- 
cusses construction of his company's condenser coil used on 
an air-cooled type air conditioner with Richard Signorelli, 
manager of manufacturing for the Climatrol Division of 
Worthington Corporation. 


friendships. To a great extent he is his own boss. 
Often, he is a leader in his community because 
economically he approaches the professional 
classes — doctor, dentist, lawyer, professor, archi- 
tect, etc. In many instances, his earnings aver- 
age in tne top management groups. What's even 
more important, he will always be in demand. 
He lives a stimulating life. 

The usual impression a student has of a sales- 
man is that conveyed by the Broadway play, 
“Music Man.” In other words, the young engi- 
neer has the impression that a salesman is a 
happy-go-lucky individual who is always on the 
move, has an unlimited supply of jokes, wears 
loud clothes, and is always trying to sell a pros- 
pective customer something he really doesn’t 
need, and for a price he really cannot afford 
to pay. 

Contrary to these common impressions, sales 
people cannot be categorized. In every day liv- 
ing, all of us do sell in one way or another. 
Cooperation between two individuals in any 
kind of endeavor requires some selling. There- 
fore, whether w<- realize it or not, everyone is 
a salesman at one time or another. Specifically, 
a sales engineer directs and consciously im- 
proves his natural sales ability to the point 
where he focuses his imagination, intelligence, 
and creative ability on a specific problem of a 
technical nature, which will benefit his prospec- 
tive customer. 

And, when a graduate engineer completes his 
training course and begins his career as a full- 
fledged salesman, he finds that he has greater 
freedom than most company employees. He is 
seldom away from his family for long periods 
of time. Most companies do not have their sales 
engineers “on the road” more than five consecu- 
tive days. The sales engineer, in his effort to 
solve engineering problems, has the opportu- 
nity to travel widely, normally under first class 
conditions. Not only does this travel bring him 
into contact with his customers, but it gives him 
an appreciation for customs, problems, and 
ways of living of many individuals, and also the 
opportunity to exchange ideas with individuals 
other than those in his immediate community. 
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Forward-looking engineers 
& scientists fit into the picture 

at Norden 



The Norden Head Up Display superimposed upon the pilot’s external 
visual field presents continuous flight information necessary during 
all critical phases of terrain following, weapons delivery and landing. 


Whatever your interest in electronics may be, it is al- 
most certain that you can satisfy it at Norden: pilot 
displays, airborne radar systems, solid state device de- 
velopment and fabrication precision components and 
computer techniques. Applications run the gamut of 
advanced underwater, shipboard, aircraft and space 
vehicle systems and ground support complexes. 

With Norden, you can gain broad exposure to tech- 
nical aspects of a problem through our method of 
assigning projects to problem-solving teams. Our 
corporate-financed Graduate Education Program pro- 
vides qualified engineers ample opportunity to continue 
formal education at nearby academic institutions. 


Norden’s ideal location, in Fairfield County, Connecti- 
cut offers an environment for living that’s second to 
none — a rare combination of cultural and sports activity 
the year ’round and only 41 miles from the heart of 
New York City. 

There are openings in Research, Development and 
Manufacturing. Electrical Engineers, Mechanical Engi- 
neers, and Physicists graduating in 1967 are invited to 
contact your College Placement Officer to arrange an 
on-campus interview. Or forward your resume to: Mr. 
James E. Fitzgerald, Technical Employment Manager, 
at Helen St., Norwalk, Connecticut 06852. An Equal Op- 
portunity Employer (M&F). 
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What do they do at 
Rohm and Haas that 
can start your career 
in engineering ? 


A 


They make Plexiglas* 
acrylic plastic, 
for one thing. 


The selling process usually involves the solv- 
ing of a customer’s problem in a better way, or 
at a lower cost, than the customer previously 
believed possible. It involves the imagination 
and creativity of the sales engineer to the appli- 
cation of his company’s product in solving his 
customer’s problems. In other words, the sales- 
man is a progress maker. Many times, because 
of the sales engineer’s experience and associa- 
tion with many different industries and facets 
of industry, because of his wide travel, and 
because of the imagination and creative ability 
developed through the selling process, he comes 
up with ideas for products which are needed in 
the market place to solve specific desires or 
requirements of the market place. He, therefore, 
becomes a source of products, or ideas for prod- 
ucts, for his company. 

In my opinion, the better an engineer is in 
his engineering profession, the better sales engi- 
neer he will be. The sales engineer is normally 
dealing with other engineers, and they expect 
him to thoroughly understand his product as 
well as their problem, and to relate the solving 
of their problems to his product. He must be 
able to communicate his ideas to his prospective 
customer, and show the prospective customer 
where a better product or a better solution to 
the problem will result by application of the 
product he represents. 

The company’s success starts and finishes with 
the customer, and the go-between is the sales 
engineer. 


THAT MOMENT . . . 


And more than 2500 other products, including synthetic 
resins, agricultural and sanitary products, fibers, pharma- 
ceuticals, and chemicals for almost any industry you can 
name. 

Rohm and Haas is a diversified chemical company. And 
busy. Career opportunities are many and varied for chem- 
ical and mechanical engineers. Good new openings develop 
every year in chemical process development, process 
engineering and design ; in facilities engineering and con- 
struction; in marketing and other important areas. One 
may prove just the spot you’re looking for. This year. 
Rohm and Haas is also a growth company, one of the top 
10 chemical companies in the country today. Sales have 
more than doubled in the past decade, and they’re still 
climbing. 

Your personal growth and advancement at Rohm and 
Haas ? It can be as rapid as your abilities can make it. We 
emphasize promotion from within. Rewards come quickly 
on the basis of performance. 

Anxious to make your first step the right step? Then 
we’re anxious to know you. Send us your resume and tell 
us about your career interest. You’ll hear from us 
promptly. Write to Professional Employment and Man- 
power Planning #7, Rohm and Haas Company, Inde- 
pendence Mall West, Philadelphia, Pa. 19105. Plan to see 
our representative when he visits your campus. Your 
placement office will know the date. 


ROHM 

IHRRS 



PHILADELPHIA. PENNSYLVANIA 1910S 
An Equal Opportunity Employer ( M&F ) 


. . . is when the pilot must get out of his airplane to save his 
life and hasn’t a moment to lose; and it's when he must do it, 
whether at 450 knots in a tight roll and spin, or at zero altitude 
and zero speed. It's that moment when his YANKEE Escape Sys- 
tem pulls him from the airplane to safety, and a safe para- 
chute descent. 


Perhaps a moment of decision has arrived for you . . . when 
you must decide on your future, your growth, and your expand- 
ing horizon in the engineering field. If you're a down-to-earth 
guy who wants to design and test, then roll up your sleeves and 
make your ideas work by seeing the job through, the people 
at Stanley Aviation Corporation want to talk with you now. 
Your talent and ideas won’t have to wait at Stanley. 


Stanley Aviation Corporation — the designer, developer, and man- 
ufacturer of aircrew escape and survival systems for over fifteen 
years, is now engaged in the installation of its proprietary 
YANKEE Escape System in aircraft throughout the world. Mechan- 
ical, Civil, Aero, and Electronic engineers are urged to contact 
us now and discuss our mutual future. Get together with us! All 
inquiries will be promptly followed through in strictest confidence. 


CONTACT: Mr. Dan Bury 
Employment Manager 



P. O. Box 20308 
Denver, Colorado 80220 
Telephone: 303/364—641 1 


"An Equal Opportunity Employer" 
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Polaroid is an equal opportunity employer M/F 


If you’re the average grad, holding 
down a gentleman’s “C” and looking 
forward to a nice quiet nine-to-five 
routine, we probably won’t have much 
in common. 

The chemists, engineers and other 
scientists at Polaroid are hand-picked 
professionals, the best brains this 
country has to offer. They make their 
own rules in a field where rolled-up 
sleeves, lots of coffee, and honest 
sweat are the name of the game. 

They don’t have time to mother-hen 
a guy chasing a routine. 


That’s why 24 out of 25 Polaroid 
applicants end up working 
someplace else. 

But that one remaining . . . he’s got 
himself quite a job. 

We invite your resume. 

Mr. John D. Ingalls 
Corporate Manager of 
Technical Staffing 
POLAROID CORPORATION 
565 Technology Square, 
Cambridge, Mass. 


There’s another side of the coin, 
though: Prove you can think, prove you 
care enough to get involved, prove 
you can learn to pull your own oar, 
and you’ll be amazed at how far we’ll 
go for you — in terms of responsibility, 
excitement, education and reward. 
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op portunities 

in application 
engineering 


G. L. Taft 

Manager, Application Engineering 

Industrial Compressor Dept. 
Joy Manufacturing Co. 


■ What is an Application Engi- 
neer? Perhaps the easiest and clear- 
est way to define what an Applica- 
tion Engineer is, is to first say what 
he is not. He is not a Design Engi- 
neer and is not in the Engineering 
Department in most companies. He 
is not a Sales Engineer, not being 
in the Sales Department and not 
usually calling on customers. He is 
not an Industrial or Manufacturing 
Engineer since he is not in the Man- 
ufacturing Department. Since these 
are the major three departments of 
any manufacturing concern, then 
where does he fit? Our answer is 
right in the very middle. In other 
words, he is in the center of activity 
which reaches out to the other three 
areas — Engineering, Sales, and 
Manufacturing. 

Let us proceed to describe what 
his functions really are . . . 

(A) Apply the product to the 
application. 

( B ) Analyze the cost and as- 
sign a price which will 
prove profitable to the 
company. 

(C) Support the Sales Depart- 
ment with sufficient tech- 
nical information to sell 
the product through the 
following means: 


(a) Price Book 

(b) Sales Manual 

(c) Sales Literature 
(D) Miscellaneous other duties 

such as other supplying 
management with sales 
forecasts, profitability 
plans, new product stud- 
ies, and analyses of lost 
business reports. 

There is no universal term for this 
group. In some companies the de- 
partment is called the Product De- 
partment, others Marketing Services 
Department, others Application En- 
gineering Department. 

The Engineer who enters this de- 
partment may come in from college, 
from another company, or from one 
of the other operating departments 
of the same company. His desire, of 
course, is to get a broader knowl- 
edge of the over-all company opera- 
tion. Frequently, sales engineers, 
disenchanted with the glamorous 
life of the salesman, the long hours 
away from family, but still with a 
flair for being of service to other 
salesmen and customers, have the 
proper attitude for this department, 
and may grow as rapidly as the fel- 
low salesman who stays in the field. 

On the other hand, a trainee in 


the Product Department can get his 
feet on the ground for application 
engineering and go into the sales 
department with sufficient technical 
knowledge to develop into a fine 
field salesman and district manager. 
Design engineers with inclinations 
toward sales can first come into the 
Product Department before going 
into the sales and have a very strong 
background for growth in the com- 
pany. All these are areas where an 
engineer has passed through the 
application engineering group. 

However, there certainly is an 
opportunity for the man who wants 
to make a career of application en- 
gineering to contribute heavilly to 
the success of the overall operation 
by thorough training in cost ac- 
counting, design engineering, sales 
engineering, and combining them to 
the fullest extent in the forward look 
of the company. 

Educational requirements are, 
first, a degree in Engineering in the 
field of which the company is en- 
gaged. In other words, heavy ma- 
chinery should have a Mechanical 
Engineering degree. As an alternate, 
Industrial or General Engineering 
degree would be acceptable, in fact, 
desirable, when a business minor 
is a part of the course. Of course 
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YOU’LL WANT TO HAVE THESE FACTS ABOUT SANDERS 


WHAT IS THERE TO KNOW ABOUT SANDERS 

You don’t have to spend much time in industry to learn that 
Sanders’ growth and technical achievements are near models in 
the electronics community. Eleven brilliant engineer-founders 
(with a contract for $117) led the company in 15 years to its 
position today— personnel roll exceeds 5,000 at 4 locations. 
In a recent 4-year period, sales nearly tripled to a record $59.7 
million for fiscal ’65, and have already passed this for 1966. 

YOU’LL THINK HARD AT SANDERS 

Obviously, a lot of hard thinking put the remarkable rise in 
Sanders’ growth curve. As a weapons systems company, Sanders 
focuses this thinking on aggressive innovations rather than re- 
lying on traditional concepts in order to speed the development- 
to-delivery cycle, and to achieve total-mission reliability. As a 
technical and business philosophy, this freedom to break with 
conventional methods of doing things has fostered a creative 
climate where original ideas multiply, professional knowledge 
expands and individual advancement is accelerated. 

The graduating engineer who seeks a place at the threshold of 
state-of-the-art should be aware that Sanders pioneers contin- 
uously in advanced areas of radar and phased array, missile 
guidance, communications, ASW/oceanography, ECM, tactical 
limited warfare, information display and data processing, data 
storage, ground support, navigational aids, instruments, test 
equipment, microwave and high density packaging. 


A PLAN TO HELP YOU KEEP ON GROWING 

Most important to your professional development is your asso- 
ciation with men who can display technical “firsts.” These are 
seasoned men who encourage you to similar accomplishment 
and who urge you to speak your mind freely. As one Sanders 
engineer puts it, “Channels of technical communication are 
wide open here.’’ 

Another spur to professional development is the liberal pre-paid 
tuition program for advanced study at well regarded universities 
near all Sanders’ plant locations. And, too, a growing number 
of top calibre in-plant courses are offered. 

WHERE YOU FIND SANDERS ASSOCIATES 

In Nashua, New Hampshire. Headquarters for the company, this 
thriving community in beautiful hill country is about 30 minutes 
from Boston’s suburbs. In Bedford, Massachusetts. The new Bed- 
ford Division is located in the heart of the “Electronics Row” 

section Route 128— near Boston. In Plainview, Long Island, 

N. Y. Situated on Engineers’ Hill in the Plainview Industrial Park, 
Sanders’ Geospace Electronics Division is just 45 minutes from 
New York City. In Manchester, New Hampshire. Located in the 
state’s Queen City, this facility is conveniently near the airport 
and the Nashua Headquarters plant. 

For additional details on Sanders and the available career op- 
portunities, make an appointment through your Placement 
Officer to see us. Or write for a new informative brochure to 
Mr. Lloyd Ware. 


sanders associates, inc. 



NEW DIRECTIONS IN 
ELECTRONICS SYSTEMS 


NASHUA, NEW HAMPSHIRE 


An Equal Opportunity Employer 
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Come to 


MELPAR 


Where Performance Comes 


Now celebrating our 21st year in space and defense, MELPAR brings new 
life to creative pioneering by continually expanding into new areas of 
R&D and further developing our broad capabilities. MELPAR, intimately 
associated with Apollo and other major space programs, has exciting 
opportunities in the following areas: 

NASA Goddard Space Flight Center 

Spacecraft and ground support systems with assignments in rf, television, microwave, 
computer, propulsion and instrumentation. 

Applied Electronics Department 

1. RF circuit design for automatic and remotely controlled HF receivers, HF, VHF 
and UHF Frequency Synthesizers. 

2. Design of small special purpose digital computers and programming for real time 
and control applications, mathematical modelling. 

3. Theoretical and experimental design of missile and ground-based microwave 
antennas and microwave receivers. 

4. Advanced circuitry development and computer application related to information 
handling and processing. 

Simulation & Training Department 

Computer systems design, programming and analysis for advanced weapon systems 
and tactics trainers. 

The Avionics Department 

Radar, countermeasures and microminiature packaging techniques for high perform- 
ance aircraft avionics systems. 

Electronics Research Laboratory 

R&D involving propagation of acoustic, seismic and electromagnetic signals in 
scattering media, such as earth, water and atmosphere to include data compression 
for long-distance communications. 

Space Systems Laboratory 

Space experiments, space chemistry and physics, interplanetary field and particles, 
electronic systems, mechanical systems, electro-optical systems, spacecraft struc- 
tures, and control systems. 

Space Research & Technology Center 

R&D in physics of materials processes and devices to include power conversion 
devices, crystals for advanced quantum detectors, thin film electronics, metallurgy 
of dispersion-hardened and whisker-reinforced metals, phase-change thermal control, 
solar-driven devices, survival equipments, electro-optics directed toward image 
amplification devices, component physics of failure, saline water conversion. 

Chemistry & Life Sciences Laboratory 

Develop methodology for detecting low levels of microbial contamination in and 
on spacecraft and space hardware to include Apollo and other major space programs. 

Instrumentation Laboratory 

Instrumentation and technology of physical and chemical properties to include gas 
chromatograph, aerosols, measurements and particle size determinations. 

Bio-Engineering Laboratory 

R&D in artificial organs and their physiological significance. 

Write, in confidence, to: Clarence Endsley, Professional Placement 

WHBCD 

MELPAR, INC. 

A SUBSIDIARY OF WESTIN6HOUSE AIR BRAKE COMPANY 

7740 ARLINGTON BOULEVARD. FALLS CHURCH, VA. 22046 

(Suburb of Washington, D. C.) 

An Equal Opportunity Employer M / F 



there is a substitute for a degree 
in hard work, basic mathematic 
courses, and a drive to succeed with- 
out the degree recommended. 

In a sense, the Application Engi- 
neer is the storekeeper of a corpora- 
tion. Profit responsibility often rests 
in his hands. Poor application engi- 
neering means uncertain profitabil- 
ity, poor planning, and sometimes 
corporate failure. If any plant does 
not have a strong, aggressive, appli- 
cation engineering or product group, 
it shoul consider installing just 
such a distinct separate function. 

The Product Manager would be 
not only a manager, but ideally an 
Application Engineer. He should be 
of the same high calibre as the other 
managers and able to guide the 
General Manager in making well- 
balanced decisions in the overall 
management of the company. 

The ultimate goal for a capable 
Application Engineer is a top man- 
agement post. The rewards certainly 
are as satisfying as any other branch 
of engineering. 

Therefore, young engineer, or 
reader, consider making a career of 
Application Engineering. 

RARE 

OPPORTUNITY 

Again this year we are adding a few 
college engineering graduates to our 
staff. You will have the opportunity to 
grow with an exciting division of one 
of America’s largest corporations. Our 
programs include instrumentation pro- 
grams, surveillance systems and other 
exacting electronics and communica- 
tions projects. You will have the op- 
portunity to live in vacationland San 
Diego (which, incidentally, has be- 
come one of the country’s major cen- 
ters in the electronics industry). 

We would like to hear from you if 
your interests and capabilities are in 
Airborne Radars, Station Keeping 
Equipment, CW Tracking Equipment, 
Computer Programming and Analy- 
sis, or Space and Missile Beacons and 
Transponders. 

We will reply promptly to your 
resume. Send it to Mr. George W. 
Leesch, GENERAL DYNAMICS, 
Electronics Division, San Diego Oper- 
ations, Mail Zone 7-32, 3090 Pacific 
Highway, San Diego, Calif. 92112. 

An Equal Opportunity Employer 
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We’ve got the best facilities, the finest benefits, and blah, blah, 



Sure, you’ve probably heard it before. Many times. 

But the puffery doesn’t ring true anymore. 

If you’ve got the experience to know that a man 
gets ahead on his own demonstrated ability to han- 
dle a job, you’re the kind of a man Collins would 
like to talk with. 

We aren’t even promising you that we have the 
best, or the most, or the finest of anything. Even if 
we think so privately, it still remains for you to be 
convinced it’s true. 

We do have a little booklet which will tell you 
something about us. About our facilities, about the 


work we do, the places where we work, the cities 
and towns we live in. 

Write us and ask for a copy. 

If you like what you read and want to know 
more, we’ll send you some interesting information 
on the openings we have right now for Industrial 
Engineers, Quality Assurance Engineers and R&D 
Circuit Design Engineers. 

Drop a card to Manager, Professional Employ- 
ment, Dept. W, Collins Radio Company in Cedar 
Rapids, Iowa, or Dallas, Texas, or Newport Beach, 
California. 


COMMUNICATION / COMPUTATION / CONTROL 



COLLINS RADIO COMPANY 
An equal opportunity employer 
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INTERVIEWS on YOUR CAMPUS 


L h V»°T P n niCS ° dvertisin 2 in fhiS i SS “ e ,. have indica,ed intention to conduct campus interviews at the schools under which they are listed 

not H thev irr'?kted a9eS j ^ . ? heS, ’ a,e ,0 SCnd y ° Ur resume ,0 ony firm in whose advertised openings you are interested, whether or 

o ey are listed under your school, as some arrangements for interview can usually be made. Further, recruiting schedules are subject to 

Use^he^a d ‘i ^ S ^ udenr P ‘ acement 0ffice m °y r «veal that a company not listed here will be interviewing on your campus 

handy Inquiry Form on Page 129 to notify firms of your interest and get your interview scheduled in advance. 


Academy of Aeronautics 

Grumman Aircraft Engineering 
Corporation 

Akron, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Field Service & Support Div. Hughes 
Aircraft Co. 

McDonnell Co. 

System Div. Wright Air Force 
Patterson, Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Alabama 

Air Force Systems Command — Air Proving 
Ground Center 
The Boeing Company 
Lockheed Missiles & Space Company 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Rohm and Haas Co. 

Western Electric Company, Incorporated 

Alabama College 

Air Proving Grd. Ctr. Eglin A.F.B., Fla. 

Alabama State College 

Air Proving Grd. Ctr. Eglin A.F.B., Fla. 

Southern Alabama, Univ. of 

Air Proving Grd. Ctr. Eglin A.F.B., Fla. 
Ford Motor Co. 

LTV Aerospace Corporation 
McDonnell Co. 

USDA Forest Service 

U.S. Navy Ship Systems Command 

Alaska, Univ. of 

The Boeing Company 

Albion College 

The Rauland Corp. 

Albuquerque, Univ. of 

Air Force Systems Command — A. F. 

Special Weapons Center 

Alfred Tech 

Dresser Ind., Inc. — Dresser Clark Div. 

American Institute of Foreign Trade 

Allis-Chalmers 

Olin Mathieson Chemical Corp. 

Rohm and Haas Co. 

American Univ. 

National Institutes of Health 

Amherst 

Rohm and Haas Co. 

Amos Tuck 

Western Electric Company, Incorporated 

Arizona State Univ. 

Air Force Systems Command — A. F. 

Missile Development Center 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr., Center of Calif. 

Northrop Corporation 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

U.S. Naval Civil Engr. Labs of Calif. 

Western Electric Company, Incorporated 

Arizona, Univ. of 

Air Force Systems Command — A. F. 

Missile Development Center 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 

General Dynamics — Convair Division 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

LTV Aerospace Corporation 

Naval Civil Engineering Laboratory 

Naval Ship Engr., Center of Calif. 

Northrop Corporation 

Pan American World Airways 

Philco WDL 

Radio Corporation of America 
Sandia Corporation 


San Francisco Naval Bay Shipyard 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
W estern Gear Corp. 

Arkansas, Univ. of 

Allis-Chalmers 

Cessna Aircraft Co. — Commercial Div. 
Cessna Aircraft Co. — Military-Twin Div. 
Chrysler' Space Div. 

Collins Radio Co. 

Fairchild Semiconductor 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
McDonnell Co. 

Olin Mathieson Chemical Corp. 

Rohm and Haas Co. 

Sandia Corporation 

USDA Forest Service 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Atlanta Univ. 

National Institutes of Health 
Sandia Corporation 

Arlington State College 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command— A. F. 

Missile Development Center 
Cessna Aircraft Co. — Military-Twin Div. 
Collins Radio Co. 

LTV Aerospace Corporation 

Western Electric Company, Incorporated 

Auburn Univ. 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr. Elgin A.F.B., Fla. 

Allis-Chalmers 

The Boeing Company 

Charleston Naval Shipyard 

Collins Radio Co. 

Fairchild Semiconductor 

Lockheed Missiles & Space Company 

The Martin Co. 

McDonnell Aircraft Corporation 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Sandia Corporation 

Western Electric Company, Incorporated 

Augustana College 

LTV Aerospace Corporation 
Salsbury Lab. 

USDA Forest Service 

Aurora College 

The Rauland Corp. 

Babson Institute 

Sanders Associates, Inc. 

Ball State Teachers 

The Rauland Corp. 

Baylor Univ. 

Air Space Medical Div., Brooks A.F.B. 

Texas 

Belleville Jr. College 

The Rauland Corp. 

Bethune-Cookman 

Air Proving Grd. Ctr. Eglin A.F.B., Fla. 

Birmingham South. College 

Air Proving Grd. Ctr. Eglin A.F.B., Fla. 

Blackburn College 

The Rauland Corp. 

Boston College 

Western Electric Company, Incorporated 

Boston Univ. 

Avco Missile Systems Div. 

Container Corp. of Amer. 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Bowling Green Univ. 

GMC Truck & Coach Division 
Olin Mathieson Chemical Corp. 

Bradley Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 


Allis-Chalmers 
The Boeing Company 
Collins Radio Co. 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
The Rauland Corp. 

System Div. Wright Air Force, Patterson, 
Ohio 

Western Electric Company, Incorporated 

Brenau College 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
U.S. Navy Ship Systems Command 
AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Bridgeport, Univ. of 

General Dynamics — Electric Boat & Quincy 
^ Divisions 

U.S. Navy Ship Systems Command 

Brigham Young Univ. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
The Boeing Company 
Collins Radio Co. 

General Dynamics — Convair Division 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

LTV Aerospace Corporation 

Naval Civil Engineering Laboratory 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bav Shipyard 

TRW Systems 

Western Electric Company, Incorporated 

Brooklyn College 

Avco MSD 

Brooklyn Polytech 

Bendix Radio Division 
Container Corp. of Amer. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Naval Ord. Station, Indian Head, Md. 
Norden Div. of UAC 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 

Sandia Corporation 

Sperry Rand Research Center 

U.S. Navy Marine Eng. Lab 

Western Electric Company, Incorporated 

Brown Univ. 

Allis-Chalmers 

The Boeing Company 

Container Corp. of Amer. 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 

Naval Underwater Weapons Research & 
Engineering Station 
Radio Corporation of America 
TRW Systems 

Western Electric Company, Incorporated 

Bowdoin College 

Sanders Associates, Inc. 

Bucknell Univ. 

Allis-Chalmers 

The Black & Decker Mfg. Co. 

Grumman Aircraft Engineering 
Corporation 
Moog, Inc. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Vector Div. — UAC 

Western Electric Company, Incorporated 

Buena Vista College 

Salsbury Laboratories 

Buffalo Univ. 

Dresser Clark Div. — Dresser Ind., Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

California Institute of Technology 

AC Electronics Div. — G. M. Motors, 
Milwaukee, Wise. 

Avco Missile Systems Div. 
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There’s a World of Challenge 

for You at USM 

The challenge of putting your ideas to work to ensure a better, 
more productive tomorrow. 

Here, where the country started, in a pleasant seaside community 
on the North Shore of Boston, USM engineers, chemists and physi- 
cists translate ideas into reality — create mechanical and chemical 
systems used by practically every major industry in the country as 
well as in outer space. 

USM offers rewarding career opportunities within minutes of 
unparalleled facilities for advanced degree work. 

A few of the areas in which broadly-diversified world-wide USM 
is active are illustrated. 



Automatic and semi-automatic 
machinery systems for the 
footwear and other major in- 
dustries. 


Harmonic Drive units for the 
automotive industry. 


Adhesives and finishes for 
hundreds of industrial appli- 
cations. 


Mechanical systems for the 

Industrial brushes and brush 

aerospace industry 

like, ski-mat surfaces. 



Sealants and coatings for Electronic component insert- 

home and industry. ing systems, precision parts 

and resistor encapsulations. 



For a list of specific openings write: 

James D. Brown, Personnel Manager. 

RESEARCH AND DEVELOPMENT CENTER 

United Shoe Machinery Corp. 

BEVERLY, MASSACHUSETTS 


An Equal Opportunity Employer M/F 
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Fairchild Semiconductor 

General Dynamics — Convair Division 

Lawrence Radiation Lab. 

Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Motorola Inc. — Semiconductor Prod. Div. 
Naval Civil Engineering- Laboratory 
Naval Ship Engr. Center of Calif. 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Philco WDL 
Sandia Corporation 
Sperry Rand Research Center 
Stanley Aviation Corp. 

TRW Systems 

U. S. Naval Civil Engr. Labs of Calif. 

California State College at Fullerton 

Collins Radio Co. 

California State College at Hayward 

Lockheed Missiles & Space Company 

California State College at Humboldt 

The Boeing Company 

California State College at Long 
Beach 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
The Boeing Company 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

Northrop Corporation 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

California State College at Los 
Angeles 

The Boeing Company 
Field Service & Support Div. — Hughes 
Aircraft Co. 

Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

Northrop Corporation 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

California State College at San 
Fernando 

The Boeing Company 

Lockheed Missiles & Space Company 

TRW Systems 

California State College at San 
Francisco 

The Boeing Company 

Lockheed Missiles & Space Company 

San Francisco Naval Bay Shipyard 

California State Polytechnic College at 
Pomona 

Allis-Chalmers 

The Boeing Company 

General Dynamics — Convair Division 

Lockheed Missiles & Space Company 

Naval Civil Engineering Laboratory 

Naval Ship Engr. Center of Calif. 

Northrop Corporation 
Philco WDL 

San Francisco Naval Bay Shipyard 
Stanley Aviation Corp. 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

California State Polytechnic College at 
San Luis Obispo 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Systems Command — Ballistic 
Systems Div. 

Air Force Systems Command — A. F. 

Western Test Range 
Allis-Chalmers 
The Boeing Company 
Collins Radio Co. 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 
Northrop Corporation 
Philco WDL 

Radio Corporation of America 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
Stanley Aviation Corp. 

TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

California, Univ. of at Berkeley 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 


Avco Missile Systems Div. 

The Boeing Company 
Center for Naval Analyses 
Collins Radio Co. 

Fairchild Semiconductor 

General Dynamics — Convair Division 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

The Mitre Corporation 

Naval Civil Engineering Laboratory 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Philco WDL 

Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 
San Francisco Naval Bay Shipyard 
Sperry Rand Research Center 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

California, Univ. of at Davis 

The Boeing Company 

General Dynamics — Convair Div. 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

Northrop Corporation 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Gear Corp. 

California, Univ. of at Irvine 

TRW Systems 

California, Univ. of at Los Angeles 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Contract Management Div. 

Air Force Systems Command — A. F. 

Western Test Range 
The Boeing Company 
Collins Radio Co. 

Container Corp. of Amer. 

General Dynamics — Convair Division 
Hughes Aerospace Divs. 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Philco WDL 

Radio Corporation of America 
Sandia Corporation 
Sperry Rand Research Center 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

California, Univ. of at Riverside 

Lawrence Radiation Laboratory 
TRW Systems 

California, Univ. of at San Diego 

General Dynamics — Convair Div. 

Lockheed Missiles & Space Company 
Sperry Rand Research Center 
TRW Systems 

California, Univ. of at Santa Barbara 

Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 

Canisius College 

Air Force Systems Command — Rome Ai: 
Development Center 

Carlton College 

The Rauland Corp. 

Carnegie Institute of Technology 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Allis-Chalmers 

Avco Missile Systems Div. 

Bendix Products Aerospace Division 
Collins Radio Co. 

Container Corp. of Amer. 

Dresser Clark Div. — Dresser Ind., Inc. 
Fairchild Semiconductor 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
McDonnell Co. 

The Mitre Corporation 
Moog, Inc. 

Naval Ord. Station, Indian Head, Md. 

Norden Div. of UAC 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 


Rohm and Haas Co. 

Sperry Rand Research Center 

U.S. Navy Marine Eng. Lab 

Veterans Administration 

Western Electric Company, Incorporated 

Case Institute of Technology 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 
The Boeing Company 
Center for Naval Analyses 
Collins Radio Co. 

General Dynamics — Convair Division 
GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 
Hercules Incorporated 
Lawrence Radiation Laboratory 
McDonnell Aircraft Corporation 
The Mitre Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Sanders Associates, Inc. 

Sandia Corporation 
TRW Systems 

U.S. Navy Ship Systems Command 

Veterans Administration 

Western Electric Company, Incorporated 

Catholic Univ. 

Center for Naval Analyses 
Grumman Aircraft Engineering 
Corporation 

Naval Ord. Station, Indian Head, Md. 
Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Central Michigan Univ. 

GMC Truck & Coach Division 
The Rauland Corp. 

Centralia Jr. College 

The Rauland Corp. 

Central State College 

Rohm and Haas Co. 

Chestnut Hill College 

Rohm and Haas Co. 

Lockheed Missies 

Chicago, Univ. of 

Container Corp. of Amer. 

General Dynamics — Convair Div. 

McDonnell Aircraft Corporation 

The Mitre Corporation 

Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

The Rauland Corp. 

Rohm and Haas Co. 

Sandia Corporation 

Chico State College 

The Boeing Company 

Lockheed Missiles & Space Company 

San Francisco Naval Bay Shipyard 

Christian Brothers College 

Allis-Chalmers 
Collins Radio Co. 

LTV Aerospace Corporation 
U. S. Naval Ammunition Depot 

Cincinnati, Univ. of 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Dresser Clark Div. — Dresser Ind., Inc. 

Ford Motor Co. 

GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
System Div. — Wright Air Force, Patterson, 
Ohio 

U. S. Naval Air Station 
U. S. Naval Ammunition Depot 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Citadel, The 

Charleston Naval Shipyard 
USDA Forest Service 

Western Electric Company, Incorporated 

City College of New York 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — 'Rome Air 
Development Center 
The Black & Decker Mfg. Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
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Working as members of a Texaco 
research team, Ricky and his fellow 
scientists have brought to commer- 
cial fruition one of the world’s 
most important petrochemical 
processes. This process is one 
which produces ultrahigh-purity 
normal paraffins from a selected 
petroleum fraction. 

Why is this important? Because 
these normal paraffins are the basic 
raw materials now being used 
worldwide in the manufacture of 
biodegradable detergents, the 
solution to many of the problems 
associated with the more common 
variety of detergents. In addition, 
they are used in numerous other 
areas such as the manufacture of 
plasticizers, alcohols, unique 
solvents, and other petrochemicals. 

Ricky never heard of this process 
before he joined Texaco. He had 
no idea that he and his associates 
would not only develop the process 
in the laboratory, but would also 


participate in the subsequent first 
plant start-up at Texaco’s facilities 
on the tropical isle of Trinidad. At 
the same time he got some first- 
hand experience in training proc- 
ess engineers and operating 
personnel. 

Ricky is on the move! In addition 
to working on the design of 
another normal paraffin plant to be 
constructed in Japan, he is now 
branching out into other fields, in- 
cluding alkylation, hydrogenation, 
and catalytic reforming. 

Richard Stokeld got his B.S. degree 
in Chemical Engineering from 
Louisiana Polytechnic Institute in 
June 1961, and immediately joined 
Texaco’s Research and Technical 
Department in their modern 
Port Arthur, Texas, research 
laboratories. 

He has had two promotions since 
then. His present title is Senior 
Chemical Engineer. 


Richard W. (Ricky) Stokeld 
had never given the idea much 
thought. Then he signed up to 
see our campus interviewer. 
Now look at what he’s done — 
and is doing! 


[TEXACO' 

Sst 


AN EQUAL OPPORTUNITY 
EMPLOYER 


SOUND INTERESTING? 

If so, sign up to see our interview- 
er the next time he is on campus, 
or send your resume to Mr. S. P. 
Dickens, P. O. Box 509, Beacon, 
N. Y. 12508. We can provide you, 
too, with the challenging assign- 
ments oh which to build your suc- 
cess story. Expanding career op- 
portunities are available for all 
degrees and most chemistry, en- 
gineering, and other scientific dis- 
ciplines. 


February, 1967 
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Fifty years ago we only made ‘aeroplanes’. 

(See what’s happening now!) 




New Boeing 747 


Boeing-Vertol Helicopter 


USA / M in ulc man // 


NASA Lunar Orbiter 


Boeing Supersonic 
Transport design 


USN Hydrofoil Patrol Craft 


Boeing 727 Trijet 


Boeing 737 Twinjet 


NASA Saturn V 


In 1916 The Boeing Company’s career 
was launched on the wings of a small sea- 
plane. Its top speed was 75 mph. 

Now, half a century later, we can help 
you launch your career in the dynamic en- 
vironment of jet airplanes, spacecraft, mis- 
siles, rockets, helicopters, or even seacraft. 

Pick your spot in applied research, de- 
sign, test, manufacturing, service or facil- 
ities engineering, or computer technology. 
You can become part of a Boeing pro- 
gram-in-being, at the leading edge of 


aerospace technology. Or you might want 
to get in on the ground floor of a pioneer- 
ing new project. 

You’ll work in small groups where ini- 
tiative and ability get maximum exposure. 
And if you desire an advanced degree and 
qualify, Boeing will help you financially 
with its Graduate Study Program at lead- 
ing universities and colleges near com- 
pany facilities. 

Often it will be sheer hard work. But we 
think you’ll want it that way when you’re 


helping to create something unique— 
while building a solid career. See your 
college placement office or write directly 
to: Mr. T. J. Johnston, The Boeing Com- 
pany, P.O. Box 3707, Seattle, Wash. 98124. 
Boeing is an equal opportunity employer. 



Divisions: Commercial Airplane • Missile & 
Information Systems • Space » Supersonic 
Transport . Vertol . Wichita . Also, Boeing 
Scientific Research Laboratories 
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the future is in 
data communications 

—and you can be part of it! 

It’s predicted that by 1970 all data processing and computer 
systems will include data communications. You can be a part 
of this exciting, rapidly expanding field. Teletype Corpora- 
tion, the leading manufacturer of data communications ter- 
minal equipment for the Bell System and others, has 
opportunities for all types of engineers — electrical, me- 
chanical, metallurgical, chemical and industrial. You’ll 
have the opportunity to work on many important proj- 
ects both for the government and industry. The chal- 
lenges are big, but so are the rewards. 

Teletype Corporation is among the better paying 
communications companies with many opportunities 
for you to advance to highly responsible positions. 

As part of the Bell System, Teletype offers in- 
surance, sickness, accident, pension, vacation 
and numerous other employee benefits — in- 
cluding a tuition -refund plan for continuing 
your education. And you’ll work in modern 
surroundings, utilizing the latest scientific 
equipment. 

Be a part of the exciting future in data 
communications, contact your COLLEGE PLACE- 
MENT OFFICER to arrange an interview with a Bell 
System Recruiter or write to: Mr. James C. Ozello, 

College Relations, Teletype Corporation, 5555 Touhy 
Avenue, Skokie, Illinois 60076; or telephone (312) 676—1000. 


We are an equal opportunity employer. 
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Fifty years ago we only made ‘aeroplanes’ 

(See what’s happening now!) 


New Boeing 747 


Boeing-Vertol Helicopter 


USAF Minuteman // 


NASA Lunar Orbit er 


Boeing Supersonic 
Transport design 


USN Hydrofoil Patrol Craft 


Boeing 727 Trijet 


Boeing 737 Twinjet 


NASA Saturn V 


In 1916 The Boeing Company’s career 
was launched on the wings of a small sea- 
plane. Its top speed was 75 mph. 

Now, half a century later, we can help 
you launch your career in the dynamic en- 
vironment of jet airplanes, spacecraft, mis- 
siles, rockets, helicopters, or even seacraft. 

Pick your spot in applied research, de- 
sign, test, manufacturing, service or facil- 
ities engineering, or computer technology. 
You can become part of a Boeing pro- 
gram-in-being, at the leading edge of 


aerospace technology. Or you might want 
to get in on the ground floor of a pioneer- 
ing new project. 

You’ll work in small groups where ini- 
tiative and ability get maximum exposure. 
And if you desire an advanced degree and 
qualify, Boeing will help you financially 
with its Graduate Study Program at lead- 
ing universities and colleges near com- 
pany facilities. 

Often it will be sheer hard work. But we 
think you’ll want it that way when you’re 


helping to create something unique- 
while building a solid career. See your 
college placement office or write directly 
to: Mr. T. J. Johnston, The Boeing Com- 
pany, P.O. Box 3707, Seattle, Wash. 98124. 
Boeing is an equal opportunity employer. 


Divisions: Commercial Airplane 
Information Systems • Space 
Transport . Vertol • Wichita 
Scientific Research Laboratories 


■ Missile & 
Supersonic 
Also, Boeing 
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machines that make data move 


the future is in 
data communications 

-and you can be part of it! 

It’s predicted that by 1970 all data processing and computer 
systems will include data communications. You can be a part 
of this exciting, rapidly expanding field. Teletype Corpora- 
tion, the leading manufacturer of data communications ter- 
minal equipment for the Bell System and others, has 
opportunities for all types of engineers — electrical, me- 
chanical, metallurgical, chemical and industrial. You’ll 
have the opportunity to work on many important proj- 
ects both for the government and industry. The chal- 
lenges are big, but so are the rewards. 

Teletype Corporation is among the better paying 
communications companies with many opportunities 
for you to advance to highly responsible positions. 

As part of the Bell System, Teletype offers in- 
surance, sickness, accident, pension, vacation 
and numerous other employee benefits — in- 
cluding a tuition -refund plan for continuing 
your education. And you’ll work in modern 
surroundings, utilizing the latest scientific 
equipment. 

Be a part of the exciting future in data 
communications, contact your COLLEGE PLACE- 
MENT OFFICER to arrange an interview with a Bell 
System Recruiter or write to: Mr. James C. Ozello, 

College Relations, Teletype Corporation, 5555 Touhy 
Avenue, Skokie, Illinois 60076; or telephone (312) 676—1000. 


We are an equal opportunity employer. 
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Career 


Opportunities in 

Regional Planning • River Basin Planning • Dams and Dikes • 
Hydroelectric Power • Irrigation • Flood Control • Drainage 
• Highways • Navigation • Pollution Abatement • Related 
Special Services • 


Agricultural Engineers 
Agricultural Economists 
Agronomists 
Civil Engineers 


Electrical Engineers 
Geologists 

Mechanical Engineers 
Planning Engineers 


Harza is the largest consulting firm in its field: development of 
land, water and power resources, including control of both surface 
and ground water for agricultural, industrial and domestic pur- 
poses, and in the generation, transmission and distribution of 
electrical power. The work of the company is about equally divided 
between foreign and domestic operations and serves branches of 
governments, public and private utilities, governmental agencies, 
water and power agencies, United Nations commissions, states, 
regional planning groups, and private industries. 


The young engineer joining Harza will gain a wide range of ex- 
perience in design and planning under the guidance of engineers 
and scientists of high reputation through assignment to one of 
the company’s six operating divisions in the Chicago Office and 
may continue his professional development with field work includ- 
ing overseas assignments. Harza provides a full benefits program 
including insurances and profit sharing while working in an area 
of wide cultural, educational, scientific and professional opportu- 
nity, dynamic Chicagoland. 


For additional information direct your inquiry to: 


Malcolm D. Thomson, Personnel Manager 



ENGINEERING COMPANY 


400 West Madison Street Chicago, Illinois 60606 


an equal opportunity employer 


Hughes Aerospace Divs. 

The Mitre Corporation 
Naval Ord. Station, Indian Head, Md. 
Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

System Div. — Wright Air Force, Patterson, 
Ohio 

U. S. Naval Air Station 
U.S. Navy Marine Eng. Lab 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Clark College 

Olin Mathieson Chemical Corp. 

Clarkson College of Technology 

Air Force Systems Command — Rome Air 
Development Center 
Allis— Chalmers 

The Black & Decker Mfg. Co. 

Bowles Engineering Corp. 

Dresser Clark Div. — Dresser Ind., Inc. 
Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
Moog, Inc. 

Naval Ord. Station, Indian Head, Md. 

Naval Underwater Weapons Research & 
Engineering Station 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Clemson Univ. 

Charleston Naval Shipyard 
GMC Truck & Coach Division 
McDonnell Co. 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Pan American World Airways 

USD A Forest Service 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Cleveland State Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Field Service & Support Div. — Hughes 
Aircraft Co. 

Ford Motor Co. 

System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Navy Marine Eng. Lab. 

Western Electric Company, Incorporated 

Coe College 

Collins Radio Co. 

Colgate Univ. 

Air Force Systems Command — Rome Air 
Development Center 

Colorado College, The 

Western Electric Company, Incorporated 

Colorado Poly College 

Lockheed Missies 

Colorado School of Mines 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 

Naval Civil Engineering Laboratory 
Olin Mathieson Chemical Corp. 

San Francisco Naval Bay Shipyard 
Western Electric Company, Incorporated 

Colorado State Univ., Ft. Collins 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Allis-Chalmers 

Avco Missile Systems Div. 

The Boeing Company 
Collins Radio Co. 

Lawrence Radiation Laboratory 
McDonnell Co. 

Naval Civil Engineering Laboratory 
San Francisco Naval Bay Shipyard 
Western Electric Company, Incorporated 

Colorado, Univ. of 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 
The Boeing Company 
Collins Radio Co. 

General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Marquardt Corporation 
McDonnell Co. 

The Mitre Corporation 

Motorola Inc. — Semiconductor Prod. Div 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Stanley Aviation Corp. 

Veterans Administration 

Western Electric Company, Incorporated 

Western Gear Corp. 
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A better idea 
never came out of a crystal ball 


At Ford Motor Company we’re always looking 
for better ideas. But not with a crystal ball. 

We do it with background and brain. 

We do it by seeking answers for down-to- 
earth questions such as: Should a profitable central 
city dealership be relocated to a growing suburban 
location? What’s the sales potential for a new 
personal car? 

And we do it by trying to solve problems that 
haven’t been faced till now. Problems such as: Is an 
electric car the answer to city traffic? How will 
people travel in the year 2000? 

In short, our better ideas come from better 
people. And we take extra steps to get them. Ford 
Motor Company has a College Graduate Program 


which provides immediate opportunities for indi- 
vidual development. In our rotational assignment 
system graduates are assured broad training and 
constant visibility to management. Right now, new 
products, new marketing programs, new subsidiary 
operations here and abroad are creating new jobs. 
One could be yours. 

For more information, write our College 
Recruiting Department. Or better yet, schedule an 
appointment through your placement office to 


talk with our representa- 
tive. He’ll be on campus 
soon— looking for better 
people with better ideas. 


2 ^ 
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Architecture and construction by Wigton-Abbott Corporation. 


Where your horizon is unlimited 


Career Opportunities at COLUMBIAN 

Fundamental and Applications Research 
Product and Process Design and Development 
Economic Evaluation 
Computerized Analysis 
Market Research and Development 
Research Project Evaluation 
Plastics Applications 
Corporate Planning 
Venture and Acquisition Analysis 


While the ink is drying on your diploma, Columbian Carbon 
Company will be constructing a new-as-tomorrow research 
center (pictured here) in the greater Princeton, N. J., area 
to expand the already extensive research and development 
facilities of its Technology and Planning Division. 

Columbian is a diversified growth company with deep 
roots in research. Columbian produces carbon blacks for 
rubber and other products, butyl rubber, petrochemicals, 
synthetic iron oxide pigments, printing inks, plastics resins 
and colorants . . . with new products yet to come. 

Columbian offers unlimited career opportunities to quali- 
fied college graduates who have energy, initiative and an 
inspired curiosity. You work in a dynamic environment to 
satisfy your urge to create better products and processes. 
You use the most modern equipment with capable guidance 
and assistance. You have responsibility while you learn. 

Which one of the wide variety of openings at Columbian 
best fits your interest and education? Write now and find 
out! Address your letter to: 

Dr. G. S. Samuelsen, P.O. Box 975, Princeton, N.J. 08540 


Columbian Carbon Company 



A SUBSIDIARY OF CITIES SERVICE COMPANY 
AN EQUAL OPPORTUNITIES COMPANY 





The Columbian research center is part of the Cities Service $10 million re- 
search complex now under construction in the greater Princeton, N. J., area 
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It’s a good system if you like it 




There are slots. 

Slots need people to fill them. 

Someone exists who was born and educated to fill 
each slot. 

Find him. Drop him in. Tell him how lucky he is. 
Look in once in a while to make sure he still fits 
his slot. 


I This orderly concept has much to commend it, plus one fault: 

some of the people most worth finding don’t like it. Some very 
fine employers have not yet discovered the fault. It is not up to 
us to point it out to them. Luckily for us, we needn’t be so 
tightly bound to the slot system. 

We can offer choice. A certain combination of the factors 
diversification, size, centralization, and corporate philosophy 
makes it feasible to offer so much choice. 

Choice at the outset. Choice later on. Choice between quiet 
persistence and the bold risks of the insistent innovator. Choice 
between theory and practice. Choice between work in the 
North and South. Choice between work wanted by the govern- 
ment and work wanted directly by families, by business, by 
education, by medicine, by science. To the extent that the slot 
idea helps channel choice we use it, of course. 

A corporation such as this is one means of coordinating the 
strength of large numbers of effective persons. You may feel | 

that in the years ahead this type of organization must change. 

You may feel that it must not change. Either way, to get a 

chance to steer you have to come on board. ) 

Advice to electrical engineers, mechanical engineers, chemical engi- 
neers, chemists, and physicists— still on campus or as much as ten 
years past the academic procession: while one starts by filling a slot, it 
soon proves more fun to make one. No detailed list of openings ap- 
pended herewith. Next week it would be different. G. C. Durkin is 
Director of Business and Technical Personnel, Eastman Kodak Com- 
pany, Rochester, N. Y. 14650. 
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If you still think glass is just glass, 





ask a clinical chemist. 


Determining the pH, or relative acidity, of a patient’s blood 
is a routine part of many physical examinations. Until re- 
cently, this was a time-consuming process. It involved the 
use of a cumbersome water bath to maintain the blood sam- 
ple at body temperature. Now all it takes is 15 seconds. Ask 
a clinical chemist. 

The difference is a new blood pH system designed and 
engineered by Corning research. Heart of the system is an 
electrode with a glass element that senses the difference in 
acidity between the sample and a liquid of standardized pH. 
A proportional electronic heater holds the temperature of the 
sample to within ±0.01C of any preselected temperature. 
Warm-up time from plug-in is only 3 minutes. An aspirator 
provides for quick flushing of the electrode after each use. 

Sophisticated instrumentation like this is just one more 


example of the new glitter in glass. Today, glass can be made 
six times stronger than steel. Or as soft as silk. It can bend or 
not bend. Break or not break. Melt or not melt. It can be 
molded, cast, machined, drawn and pressed. In short, it pos- 
sesses more useful capabilities than any other known material. 

For solutions to their materials problems, industry and 
government are coming to Corning. Because Corning is the 
glassmaster. It’s a broad, international company, with one of 
the most daring, expert and imaginative research and engi- 
neering staffs in the world. Plus a marketing principle that 
commits them to developing products only in areas where a 
need exists and no product does. 

Engineering and science majors will be particularly inter- 
ested in career opportunities at Corning, some of which are 
listed on the opposite page. 

CORNING 

CORNING GLASS WORKS 

AN EQUAL OPPORTUNITY EMPLOYER 
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Columbia Umv. 

Container Corp. of Amer. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering: 

Corporation 
The Mitre Corporation 
Naval Orr. Station, Indian Head, Md. 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sperry Rand Research Center 
TRW Systems 

Western Electric Company, Incorporated 

Concordia College 

The Rauland Corp. 

Concordia Sr. College 

The Rauland Corp. 

Connecticut, Univ. of 

Allis— Chalmers 
Bell Aerosystems Co. 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Cooper Union 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Rohm and Haas Co. 

Sanders Associates, Inc. 

U.S. Navy Marine Eng. Lab 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Copiah-Lincoln Jr. College 

Lockheed Missiles 

Cornell College 

The Rauland Corp. 

Salsbury Laboratories 

Cornell Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Allis— Chalmers 

Avco Missile Systems Div. 

The Boeing Company 
Container Corp. of Amer. 

Dresser Clark Div. — Dresser Ind., Inc. 
Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
The Mitre Corporation 
Moog, Inc. 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sandia Corporation 

Sperry Rand Research Center 

TRW Systems 

Western Electric Company, Incorporated 

Creighton Univ. 

Collins Radio Co. 

Dartmouth College 

Ford Motor Co. 

Sanders Associates, Inc. 

Western Electric Company, Incorporated 

Dayton, Univ. of 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 
The Boeing Company 
Collins Radio Co. 

McDonnell Aircraft Corporation 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 


To learn more 

about the challenge in glass, 



ask Corning. 

The new blood pH system described on the page opposite is one of 
43,000 Corning products, many on the frontiers of modern technology. 
Because Corning products are used throughout American industry, and 
because of Coming’s growth through product, process and material in- 
novations, we need talented people in virtually every branch of engi- 
neering. And because we’re growing rapidly— at our current rate, our 
sales double every seven years— we need lots of them. 

Right now, we have positions open both in the Corning, N.Y., area 
and in 26 other communities in 15 states. Some of these positions are 
listed here. To get the full story on career opportunities for engineering 
majors at Corning, simply mail in the coupon. And be sure to look for the 
Corning representative when he visits your campus. 


Product Development Engineer De- 
signs and develops fundamentally new 
products for tomorrow’s business, such 
as fibre optics, fluidic devices and inte- 
grated circuits. 

Machine Equipment Development En- 
gineer Conceives and designs new 
high-speed production equipment re- 
quired in the manufacture of new prod- 
ucts for new and existing markets, such 
as integrated circuits, color TV and 
consumer appliances. 

Process Engineer Designs and devel- 
ops new manufacturing processes and 
maintains the efficiency of existing 
processes. 


Industrial Engineer Conceives and 
carries out plans for new manufactur- 
ing systems and improves existing plant 
layout. Also performs capacity studies, 
standard and cost analysis and business 
system design. 

Control Engineer Designs appropriate 
control systems for manufacturing 
processes, supervises installation of 
equipment ranging from standard com- 
ponents to analog and digital computer. 

Other Opportunities exist in customer 
engineering sales, quality control, sys- 
tems research, production supervision, 
research and development. Programs 
exist to attain advanced degree at com- 
pany expense. 


I 1 

Career Development Manager 
Corning Glass Works, Corning, N.Y. 14830 

Please send me full information about the opportunities with 
Corning for engineering majors. I am especially interested in 


Name 

College & Class 
Address 


CORNING 

CORNING GLASS WORKS 

AN EQUAL OPPORTUNITY EMPLOYER 
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THE 

EXCEP- 

TIONAL 

MAN 



Wanted — for a challenging position in 
an American industrial or research or- 
ganization . . . The Exceptional Man. 

He is ready for a career opportunity 
with a nationally known organization 
offering immediate rewards and unlim- 
ited potential for personal growth. 

He is a recent graduate with a back- 
ground in electronic or mechanical en- 
gineering, physics, mathematics, opera- 
tions research, chemistry, materials 
science or industrial engineering. Op- 
portunities exist for Bachelors, Masters 
and PhD candidates. 

He is wanted by one or more of our 
prominent clients for a future in in- 
dustry, university-affiliated research or 
non-profit research. These organiza- 
tions, located throughout the United 
States, pay all our charges. 


They want us to locate The Excep- 
tional Man. May we hear from you? 


Cfiarfes A. Btnswmqer associates 

INCORPORATED / 


EXECUTIVE SEARCH SPECIALISTS 

725 JACKSON TOWERS • BALTIMORE 1 , MD. • PLAZA 2-5013 





Engineering 
Opportunities 

We are a leading producer erf numerical controls for point 
to point positioning of machine tools, located just south of 
Buffalo, New York, in a pleasant suburban area. Moog, Inc. 
is a young, small/medium sized company which provides an 
environment conducive to utilizing the enthusiasm and in- 
ventiveness of young minds and new ideas. 

We seek graduate Mechanical Engineers, preferably with MBA, 
who possess unusual personal qualities of drive and intelligence and 
have the desire and potential to move into any area of management 
in the near future. They must have the capabilities to work closely 
with top management and display administrative ability found only 
in exceptional young men. 

Our successful candidates have major roles in the growth of this 
dynamically expanding company. Our unique opportunities for pro- 
fessional growth and remuneration package are unusually attractive. 

A resume describing training, experience, and salary 
level wiU be given prompt attention. Please reply to 

J. C. Green, Personnel Administrator 
P. O. Box 143, Buffalo, New York 14225 


Inc. 


HYDRA-POINT DIVISION 


An Equal Opportunity Employer 



Dubuque, Univ. of 

The Rauland Corp. 

Delaware, Univ. of 

Allis-Chalmers 

The Black & Decker Mfg. Co. 

Naval Ord. Station, Indian Head, Md. 

Naval Underwater Weapons Research & 
Engineering Station 
Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Vector Div. UAC 

Western Electric Company, Incorporated 

Delaware Valley College of S. & Agr. 

Rohm and Haas Co. 

Denison Univ. 

The Rauland Corp. 

Denver, Univ. of 

Collins Radio Co. 

Hercules Incorporated 

Lockheed Missiles & Space Company 

McDonnell Co. 

Naval Civil Engineering Laboratory 
Olin Mathieson Chemical Corp. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Electric Company, Incorporated 

De Pa-uw 

The Rauland Corp. 

Detroit Inst, of Tech. 

The Rauland Corp. 

Detroit, Univ. of 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Allis-Chalmers 

Bendix Products Aerospace Division 
Collins Radio Co. 

Dresser Clark Div. — Dresser Ind., Inc. 

Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

McDonnell Aircraft Corporation 
Naval Ship Engr. Center of Calif. 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
The Rauland Corp. 

Rohm and Haas Co. 

Stanley Aviation Co. 

System Div. Wright Air Force, Patterson, 
Ohio 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Dickinson College 

Rohm and Haas Co. 

Drake Univ. 

Collins Radio Co. 

McDonnell Aircraft Corporation 
Salsbury Laboratories 

Drexel Institute 

Air Force Systems Command — Rome Air 
Development Center 
Allis-Chalmers 

The Black & Decker Mfg. Co. 

Container Corp. of Amer. 

Dresser Clark Div. — Dresser Ind., Inc. 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Naval Ship Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

U. S. Naval Air Station 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Marine Eng. Lab 
Vector Div. UAC 

Western Electric Company, Incorporated 

Duke Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

The Black & Decker Mfg. Co. 

Center for Naval Analyses 
Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Melpar Inc. (Sub. of WABCO) 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
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AIRCRAFT ENGINEERS! 

choose the position you want ... end live in 
Oklahoma City in the mild, clean Southwest! 



JOIN AERO COMMANDER 


world's only manufacturer of business aircraft in all three propulsion categories; the 
pure jet JET COMMANDER, the prop-jet TURBO COMMANDER, and the piston powered GRAND 
COMMANDER and AERO COMMANDER 500U! 


AERONAUTICAL ENGINEERS 

Work in one of the dynamic areas of research, 
development and design for aircraft manufac- 
turing including flight test, aerodynamics, 
loads, design, modification, master layout, 
airframe, stress, and drawing check-out 
Board and analytical work requirements. 

MECHANICAL ENGINEERS 

Work in product design or analysis areas 
including standards, propulsion, systems, 
liaison, maintenance design, fabrication 
and assembly. 


ELECTRICAL ENGINEERS 

Work in aircraft electronics and electrical 
systems, developmental and applications. 

INDUSTRIAL ENGINEERS 

Work in area of manufacturing engineering, 
tooling design, machine specification, pro- 
duction planning, etc., or in methods and 
standards engineering; assembly operations, 
fabrication, welding or machine shop tooling. 


SEND RESUME AT ONCE 

to Employment Manager, Aero Com- 
mander, 7300 N.W. 50th, Oklahoma 
City, Okla. 


o 


0 4MA NDER 


AERO COMMANDER BETHANY DIVISION, ROCKWELL-STANDARD CORPORATION 


THE AERO COMMANDER LINE... 


an equal opportunity employer M/F 
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NOW IS 
THE TIME 
TO JOIN 

TERADVTSE 


BECAUSE . . . 

You're the kind of engineer who likes to de- 
sign his own circuits, build the breadboards 
himself with soldering iron and scope, fol- 
low his circuits into the manufacturing proc- 
ess and perform final evaluation on them in 
a completed instrument. 


BECAUSE . . . 

You like to be noticed I For example . . . 
you won’t be dismayed when you find the 
president of the company working alongside 
you in the lab. (And when you have an idea 
you'll find he'll be interested in hearing 
about it.) 


BECAUSE . . . 

You're aware of the importance of timing. 
You'll be joining a small, successful firm well 
on the way to becoming an important com- 
pany in the commercial electronics business — 
right now, when we are seeking bright capa- 
ble people around whom our business can 
be built. 


Teradyne designs and manufactures automatic 
instrument; for testing and classifying re- 
sistors, semiconductors and integrated circuits. 
Applied on the manufacturer's production 
lines, and at incoming inspection of a com- 
ponent user, the instruments are operated by 
production personnel, while complex systems 
are controlled by digital computer. We also 
manufacture scanners for electronic signal 
commutating, multiplexing and distribution. 


Just six years old, we have doubled in size 
each year for the past three years and now 
employ 200 people. 


We seek electronic engineers, BS, MS or PhD. 
For the engineer who wishes to apply his 
knowledge in other ways, we offer opportuni- 
ties in direct technical sales, marketing, sales 
promotion and administration. 


Want to learn more about us? Send a 
brief summary of your background to 
Mrs. Marilyn Hammond. You’ll hear 
from us l 



1 83 Essex Street 
Boston, Massachusetts 


J 


Radio Corporation of America 
Rohm and Haas Co. 

System Div. — Wright Air Force, 

Patterson, Ohio 
TRW Systems 

U.S. Navy Ship System Command 
Western Electric Company, Incorporated 

Earlham College 

The Rauland Corp. 

Eastern Illinois Univ. 

The Rauland Corp. 

Western Electric Company, Incorporated 

Eastern Michigan Univ. 

GMC Truck & Coach Division 
The Rauland Corp. 

East Texas State College 

Collins Radio Co. 

Emory Univ. 

Olin Mathieson Chemical Corp. 

Erie County Tech 

Dresser Clark. Div. — Dresser Ind., Inc. 

Evansville College 

Air Force Systems Command — Aeronautical 
Systems Div. 

U. S. Naval Ammunition Depot 
System Div. Wright Air Force, Patterson 
Ohio 

Western Electric Company, Incorporated 

Fairleigh Dickinson Univ. 

Norden Div. of UAC 
Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Ferris State College 

GMC Truck & Coach Division 
The Rauland Corp. 

Fisk Univ. 

Olin Mathieson Chemical Corp. 

Rohm and Haas Co. 

Sandia Corporation 

Western Electric Company, Incorporated 

Florida A & M Univ. 

Air Force Systems Command — Air Proving 
Ground Center 
The Martin Co. 

Olin Mathieson Chemical Corp. 

Western Electric Company, Incorporated 

Florida State Univ. 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Elgin A.F.B., Fla. 
The Martin Co. 

Pan American World Airways 
Radio Corporation of America 
U.S. Navy Ship Systems Command 

Florida, Univ. of 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — A. F, 
Eastern Test Range 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Avco MSD 

The Boeing Company 
Charleston Naval Shipyard 
Control Data Corp. 

Fairchild Semiconductor 
Ford Motor Co. 

General Dynamics — Convair Division 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
Mel par Inc. (Sub. of WABCO) 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 

Radio Corporation of America 

Sandia Corporation 

USD A Forest Service 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Fort Schuyler 

U.S. Navy Ship Systems Command 

Fort Valley State College G. A. 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Franklin Institute of Boston 

General Dynamics — Electric Boat & Quincy 
Divisions 

Franklin and Marshall 

The Black & Decker Mfg. Co. 

Rohm and Haas Co. 

Fresno State College 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

The Boeing Company 
Field Service & Support Div., Hughss 
Aircraft Co. 

Lockheed Missiles & Space Company 
Sandia Corporation 


San Francisco Naval Bay Shipyard 
Western Gear Corp. 

Gannon College 

Dresser Clark Div. — Dresser Ind., Inc. 

Georgetown Univ. 

GMC Truck & Coach Division 
TRW Systems 

Western Electric Company, Incorporated 

George Washington Univ. 

The Mitre Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Radio Corporation of America 
Sanders Associates, Inc. 

Western Electric Company, Incorporated 

Georgia Institute of Technology 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Allis-Chalmers 

The Black & Decker Mfg. Co. 

The Boeing Company 
Charleston Naval Shipyard 
Collins Radio Co. 

Dresser Clark Div. — Dresser Ind., Inc. 
Fairchild Semiconductor 
General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
Melpar Inc. (Sub. of WABCO) 

Moog, Inc. 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Sandia Corporation 

System Div. — Wright Air Force, Patterson, 
Ohio 

TRW Systems 

USDA Forest Service 

U. S. Naval Ammunition Depot 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Georgia, Univ. of 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
TRW Systems 

Gettysburg College 

The Black & Decker Mfg. Co. 

Gonzaga Univ. 

Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 

Grinnell College 

Salsbury Lab. 

Grove City College 

Radio Corporation of America 
Rohm and Haas Co. 

Western Electric Company, Incorporated 

Hamilton College 

Air Force Systems Command — Rome Air 
Development Center 

Hampton Institute 

Air Force Systems Command — Aeronautical 
Systems Div. 

Melpar Inc. (Sub. of WABCo) 

Olin Mathieson Chemical Corp. 

System Div. — Wright Air Force, Patterson, 
Ohio 

Western Electric Company, Incorporated 

Hartford, Univ. of 

General Dynamics — Electric Boat & Quincv 
Divisions 

Harvard Univ. 

Avco MSD 

Bowlas Engineering Corp. 

Container Corp. of Amer. 

Fairchild Semiconductor 
General Dynamics — Convair Div. 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 

The Mitre Corporation 

Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Rohm and Haas Co. 

Sanders Associates, Inc. 

Sperry Rand Research Center 

TRW Systems 

U.S. Navy Marine Eng. Lab 

Harvey Mudd 

Field Service & Support Div. — Hughes 
Aircraft Co. 
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Is there hope for 26 
of the world’s 
most misunderstood 
characters? 


Although graphic communications of 
all kinds is our business, making ideas 
matter is our main concern. Since this 
encompasses every alphabet, numeri- 
cal system and other graphic means 
known to man, the possibilities are 
endless. 

For example, LDX (Long Distance 
Xerography) has already begun to 
demonstrate its immense potential as 
a graphic way to put any idea across 
continents or oceans ... in seconds 
and with great fidelity. 

We think it likely that LDX will do for 
facsimile transmission and reproduc- 
tion what our 914 copier did for office 
copying. Revolutionize it. 

And, we expect that, as with the 
914, the revolution will come quietly. 
Suddenly a world of people will have 
ready access to documents that can 
help bridge the communications gap. 
To press this revolution forward we 
are concentrating on exciting corol- 
lary concepts like 3-dimensional 
imaging, color xerography and the 
global transmission of images through 
computer systems. 

But even as we extend ourselves to 
explore and develop the potentialities 
of LDX-type systems — such as may 
print the morning paper at your break- 
fast table some day- we’re simultane- 
ously giving a lot of thought to a range 
of related possibilities. Not least is the 
creation of potent, low cost educa- 
tional concepts and techniques. 

Your degree in Engineering, Sci- 
ence, Statistics or Mathematics can 
qualify you for some intriguing open- 
ings at Xerox, in fundamental and 
applied research, engineering, manu- 
facturing, programming and market- 
ing/sales. 

See your Placement Director or 
write directly to Mr. Stephen G. Craw- 
ford, Xerox Corporation, P.O. Box 
1540, Rochester, New York 14603. An 
Equal Opportunity Employer. 


XEROX 

LDX, 914 AND XEROX 

ARE TRADEMARKS OF XEROX CORPORATION 
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On the Waterfront at Annapolis . . . 



Growth opportunities 
for engineers and scientists 

The expansion of the research and development program of the 
U. S. Navy Marine Engineering Laboratory, Annapolis, Maryland, 
has created openings for college graduates with B.S., M.S., and 
Ph. D. degrees at salaries ranging from $6,387 per year and up, 
depending on type of degree and scholastic standing. Typical 
duties are: 


CHEMICAL ENGINEER — Research and de- 
velopment work in chemical and electro- 
chemical processes; gas and fluid flow 
systems and equipment; air and water 
treatment systems; semi-conductor mate- 
rials; lubrication; fuel systems and proc- 
esses; filtration; hydraulic fuel systems. 

ELECTRICAL ENGINEER — Research and 
development in electrical power and its 
control; magnetic fields; ship control sys- 
tems; instrumentation; electro - chemical 
processes; electro or electromechanical 
equipment silencing; or other naval or 
shipboard electrical applications. 

ELECTRONIC ENGINEER — Research and 
development in electronics, servomechan- 
isms, electro and mechanical devices; in- 
strument and panel illumination, pressure 
measurement and fluid flow measurement. 

CHEMIST — Engaged in application of 
chemical principles to the areas of water 
treatment and purification, corrosion and 
deposition in naval equipment, at- 
mosphere purification, thermoelectric 
materials, fuel cell power generation, 
lubrication, fuels, hydraulic fuels, and in- 
strumental analysis. 


MECHANICAL ENGINEER — Research and 
development in shipboard propulsion ma- 
chinery; pneumatic and hydraulic sys- 
tems; friction and wear equipment and 
devices; machinery silencing; or other 
naval and shipboard mechanical 
applications. 

METALLURGIST — Research and develop- 
ment work in the area of new or im- 
proved alloys for ship hull and machin- 
ery applications involving considerations 
of physical and mechanical properties of 
metals and alloys, fatigue and corrosion 
characteristics, and weldability. 

PHYSICIST — Application of physical prin- 
ciples to the areas of sound, electronics, 
optics, mechanics, instrumentation, or 
electricity and magnetism. 

MATHEMATICIAN — Applies the tech- 
niques of mathematics to the solution of 
scientific and engineering problems in 
the support of research and development 
programs of the laboratory. Analyzes 
physical problems and develops mathe- 
matical equations and formulas suitable 
for numerical analysis and computation. 
Programs for solution by digital computer 
when appropriate. 


Each appointee receives the complete benefits of career Civil Service 
and regular salary increases in grade. Applicants must be college 
graduates. All qualified applicants will receive consideration for 
for employment without regard to race, color, or national origin. 
Relocation expenses will be paid. 


Write to: W. M. Siesko, 

Head, Employment Branch, 

U. S. Navy Marine Engineering Laboratory, 
Annapolis, Maryland 21402. 


Hawaii, Univ. of 

The Boeing Company 

Naval Civil Engineering: Laboratory 

Houston, Univ. of 

Collins Radio Co. 

Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Co. 

Rohm and Haas Co. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Howard Univ. 

Air Force Systems Command — 'Rome Air 
Development Center 
Allis-Chalmers 
Avco Missile Systems Div. 

Bendix Products Aerospace Division 
The Black & Decker Mfg. Co. 

Collins Radio Co. 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
The Mitre Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Pan American World Airways 
Philco WDL 

Radio Corporation of America 
Sanders Associates, Inc. 

Sandia Corporation 
TRW Systems 

Western Electric Company, Incorporated 

Hudson Valley Community College 

General Dynamics — Electric Boat & Quincy 
Divisions 

Humboldt State College 

Lockheed Missiles & Space Company 

Huston-Tillotson College 

Air Force Systems Command — A. F. 
Missile Development Center 

Idaho, Univ. of 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Allis-Chalmers 
The Boeing Company 
Cessna Aircraft Co. — Military— Twin Div. 
General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Philco WDL 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
Western Electric Company, Incorporated 

Illinois College 

The Rauland Corp. 

Illinois Institute of Technology 

Allis-Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Center for Naval Analyses 
Collins Radio Co. 

Dresser Clark Div. — Dresser Ind., Inc. 
Hooker Chemical Corporation 
McDonnell Aircraft Corporation 
Naval Ship Engr. Center of Calif. 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Quaker Oats Co. 

Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 

Sperry Rand Research Center 

TRW Systems 

U. S. Naval Ammunition Depot 
U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Illinois State Normal 

The Rauland Corp. 

Illinois, Univ. of 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Avco Missile Systems Div. 

Bendix Products Aerospace Division 
The Boeing Company 
Cessna Aircraft Co. — Commercial Div. 
Collins Radio Co. 

Delco Radio Div. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 
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Avionics engineers, 

experienced 

and recent graduates: 



Flying weather is not always good. Sometimes it gets bad enough to foul up operations. 
Storms, cloud cover and fog may delay aircraft landings and even cause re-routings. 
Sperry Phoenix Company is helping solve this problem by designing and building flight 
control equipment that allows aircraft to come through this weather. The Boeing 727 has 
been authorized for fully automatic landings when equipped with Sperry’s new "touch- 


down” system. 

This accomplishment is just one of the many reasons why Sperry Phoenix is recognized as 
a world leader in the development and production of flight controls and flight instruments. 
There is hardly an aircraft flying today which doesn’t rely on Sperry customized equipment, 
whether it’s a small executive plane, a large airliner, or an orbiting space vehicle. The major- 
ity of our order backlog in commercial (65%) and is spread out over dozens of major con- 
tracts. We have steadily grown to nearly 3,000 employees in ten years of operation (without 
a lay off) in our ultra-modern facilities in Phoenix, Arizona. 

Phoenix is a very clean, beautiful, friendly city with a warm year ’round climate, low cost 
housing, and Arizona State University which offers advanced Engineering degrees. 

We offer training opportunities to recent graduates and advanced placement to experienced 
engineers in the following areas: Gyroscopics • Mechanisms • Circuit Design • Advanced 
Avionics • Research and Development • Auto Pilots • Magnetics • Compass Systems • 
Instrument Displays • Standards • Publications • Logistics • Industrial Engineering • 
Manufacturing Engineering • Product Support 

All resumes submitted will be acknowledged and held in strict confidence. U.S. A. citizen- 
ship is not mandatory. Please direct your inquiries to: Employment Manager. 



SPERRY PHOENIX COMPANY 

DIVISION OF SPERRY RAMO CORPORATION 

p. O. BOX 2523 PHOENIX, ARIZONA B5002 
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WHERE IDEAS 
UNLOCK THE FUTURE 


The key at Bendix is development, 
and the most dynamic thing we do 
is develop engineers who develop 
ideas. We offer career development 
opportunities to electrical engineers 
in microwave circuit, electronic prod- 
uct, and electronic test equipment 
design, and in manufacturing and 
facilities. Opportunities await chemi- 
cal and mechanical engineers in 
electrochemistry, materials, and man- 
ufacturing engineering. Industrial en- 
gineers can grow in methods and 
facilities engineering. To discuss your 
career opportunities at Bendix, please 
write: Mr. R. E. Cox, Box 303-NI, 
Kansas City, Mo. 64131. 


PRIME CONTRACTOR FOR THE AEC 

Bendix, Kansas City, a prime contractor 
of the Atomic Energy Commission and 
equal opportunity employer, is engaged 
in the production and procurement of 
electrical and mechanical non-nuclear 
components and assemblies for bombs, 
missile warheads and experimental 
weapon devices. 


THE BENDIX CORPORATION 


Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Melpar Inc. (Sub. of WABCO) 

The Mitre Corporation 
Moog, Inc. 

Naval Ord. Station, Indian Head, Md. 

Naval Ship Engr. Center of Calif. 

Norden Div. of UAC 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Philco WDL 
Quaker Oats Co. 

Radio Corporation of America 
The Rauland Corp. 

Rohm and Haas Co. 

Salsbury Lab. 

Sandia Corporation 
San Francisco Naval Bay Shipyard 
Sperry Rand Research Center 
Stanley Aviation Corp. 

TRW Systems 

U. S. Naval Ammunition Depot 
U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 

Incarnate Word College 

Air Space Medical Div., Brooks A.F.B., 
Texas 

Indiana State Univ. 

General Dynamics — Convair Div. 

The Rauland Corp. 

U. S. Naval Ammunition Depot 

Indiana Tech. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

The Boeing Company 
Collins Radio Co. 

GMC Truck & Coach Division 

Western Electric Company, Incorporated 

Indiana Univ. 

Allis-Chalmers 

Bendix Products Aerospace Division 
Collins Radio Co. 

Container Corp. of Amer. 

Delco Radio Div. 

McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

The Rauland Corp. 

U. S. Naval Ammunition Depot 

Iowa, State College of 

The Rauland Corp. 

Salsbury Lab. 

U. S. Naval Ammunition Depot 

Iowa State Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Allis-Chalmers 
Avco MSD 

Barber-Greene Company 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Radio Corporation of America 
The Rauland Corp. 

Salsbury Laboratories 
Sandia Corporation 
TRW Systems 

Western Electric Company, Incorporated 

Iowa, Univ. of 

Allis-Chalmers 
The Boeing Company 
Center for Naval Analyses 
GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Radio Corporation of America 

Salsbury Laboratories 

Sandia Corporation 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

John Carroll Univ. 

GMC Truck & Coach Division 

Johnson C. Smith Univ. 

Charleston Naval Shipyard 

Johns Hopkins Univ. 

Allis-Chalmers 

Avco Missile Systems Div. 

The Black & Decker Mfg. Co. 

Bowles Engineering Corp. 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 


Barber-Greene 



• Barber-Greene Company, an 
international manufacturer of 
heavy construction equipment, 
was founded in 1916 and has 
2500 employees. In addition to 
being the world's largest manu- 
facturer of asphalt paving 
equipment, the Company also 
makes rock crushers, ditchers 
and bulk materials handling 
and processing equipment. 


• Since 1955 corporate sales 
have tripled and manufacturing 
facilities have been expanded 
or added in Illinois, Wisconsin 
and Ontario, as well as Brazil, 
Australia, Mexico and Holland. 
Barber-Greene equipment is 
sold throughout the world by 
over 200 distributors. 


• Opportunities for civil, me- 
chanical and industrial engi- 
neering graduates are available 
in design, development, sales, 
manufacturing, and field engi- 
neering. Engineers are individu- 
ally trained, based on their in- 
terest, experience, desire and 
ability. Most management posi- 
tions are filled from within the 
Company, and engineering 
graduates are found at all levels 
of the organization’s structure. 

• An excellent fringe benefit 
program is provided which in- 
cludes a liberal retirement plan, 
salary protection, hospital- 
medical— surgical, and group life 
insurance programs, in addition 
to a cash profit sharing plan. 

• The headquarters office and 
main plant facilities are located 
in Aurora, Illinois, 40 miles west 
of Chicago. This area combines 
the advantages of being near 
a cultural center together with 
the benefits of suburban living. 

Brian V. Pape 

Barber-Greene Company 

400 Highland Avenue 

Aurora, Illinois 60507 
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We need you to 
come up with 
solutions for problems 
we don’t even have. 


There’s an old saying that goes, 
“For every solution, there's a prob- 
lem." 

What it really means is, every 
time somebody comes up with a 
better way to do someth i ng , some- 
body is sure to come up with a 
reason why it can’t be done. 
(“We’ve never done it that way" is 
a popular one.) 

With all due respect, we don’t 
believe in that old saying at Mobil. 

If we did, we’d never have got- 
ten to be the country's sixth larg- 
est industrial corporation. 

Which brings us to you. 

We'd like to be the country’s 
fifth largest industrial corporation. 

So we need more people to 


work for us who aren’t afraid to 
make waves. 

We need engineers, geolo- 
gists, geophysicists, chemists, 
and mathematicians. 

We don’t care what color, age, 
religion or sex you are. If you're 
qualified for the job and feel that 
we’re the kind of company you 
want to work for, we want to talk 
with you. 

Just write Mr. Robert W. 
Brocksbank, Manager Recruiting, 
Mobil Oil Corporation, Dept. 
2013, 150 East 42nd Street, N.Y., 
N.Y. 10017. 

Who knows, maybe we can 
solve both of our problems. 

M®bil 


© MOBIL OIL CORP. 
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RAR/N ' 

TO GO? 



...around TRACOR you'll 
need track shoes 
to keep up. 

We’re on the move. Fast. Revenue 
just under $10 million last year, up 
at least 40% every year since '61 — 
net income up 19% or more each 
year, and ’66 just as bright. 

We’ve been labeled “one of the 
Southwest’s finest and fastest-grow- 
ing advanced technology firms.” 

We could take exception to the 
“Southwest” limitation; we base in 
Austin but have operations and fa- 
cilities in California, Maryland, Wis- 
consin, Ohio, and D.C. 

Last time we looked there were 
more than 1000 of us — over 5% 
Ph.D.’s, about 11% MS/MA’s and 
more than 20% BS/BA’s. We’re ex- 
pecting a total of about 3000 by 
1970. Maybe 4000. 

Right now we're looking for up- 
and-coming technical graduates in- 
terested in: 


• Ocean Sciences 

• Aerospace 

• Chemistry 

• Physics 

• Systems 

• Materials 

• Acoustics 


• Time & Frequency 

• Sensory Information 

• Sociometrics 

• Analytical, Medical and 
Industrial Instruments 

• Computer Services 


Sound like your kind of race? If so, 
let’s communicate. 

P.S. — Don’t forget your track shoes. 


r 


n 


NAME 


HOME ADDRESS 


CITY STATE ZIP 


Degree Major Year 

MAIL TO: Jim Grey 

Tracor, Inc. ? 

6500 Tracor Lane 
Austin, Texas 78721 




RA 266-A | 


An equal opportunity employer 


The Mitre Corporation 

Olin Mathieson Chemical Corp. 

Rohm and Haas Co. 

Sanders Associates, Inc. 

Sperry Rand Research Center 

TRW Systems 

U.S. Navy Marine Eng. Lab. 

Western Electric Company, Incorporated 

Judson College 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Kansas State 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Cessna Aircraft Co. — Commercial Div. 
Cessna Aircraft Co. — Military-Twin Div. 
Collins Radio Co. 

Delco Radio Div. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

General Dynamics — Convair Division 
GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
Lockheed Missiles 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Radio Corporation of America 
Rohm and Haas Co. 

Salsbury Laboratories 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson, 
Ohio 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Kansas, Univ. of 

Allis Chalmers 

Cessna Aircraft Co. — Commercial Div. 
Cessna Aircraft Co. — 'Military-Twin Div. 
Collins Radio Co. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
Lockheed Missiles 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Salsbury Laboratories 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Kent State Univ. 

The Rauland Corp. 

Rohm and Haas Co. 

Kentucky, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Bendix Products Aerospace Division 
Field Service & Support Div. — Hughes 
Aircraft Co. 

General Dynamics — Convair Division 
The Martin Co. 

McDonnell Aircraft Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
System Div. — Wright Air Force, Patterson, 
Ohio 

USDA Forest Service 
U. S. Naval Ammunition Depot 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

King’s College 

Air Force Systems Command — Rome Air 
Development Center 
Radio Corporation of America 

Knox College 

The Rauland Corp. 

Lafayette College 

Air Force Systems Command — Rome Air 
Development Center 
Allis-Chalmers 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

U.S. Navy Marine Eng. Lab. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Lamar State College of Tech. 

The Boeing Company 

Cessna Aircraft Co. — Military— Twin Div. 

Collins Radio Co. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

LTV Aerospace Corporation 


NCEL 

Research Arm of the 
Navy’s Facilities 
Engineering Command 

Opportunities in: 

CIVIL 

MECHANICAL and 
ELECTRICAL 
ENGINEERING 
as well as 
APPLIED SCIENCE 

Live and work on the coast in 
a healthy, smog-free climate an 
hour's drive from Los Angeles 
or Santa Barbara. 

Openings in the following 
classifications: 

• Mechanical Engineers 

• Hydraulic Engineers 

• Electronic Engineers 

• Structural Engineers 

• Materials Engineers 

• Electrical Engineers 

• Civil Engineers 

• Operations Research Analysts 

• Technical Publications Editors 

NCEL offers special educational 
programs. Each year a promis- 
ing young scientist or engineer 
is granted the NCEL fellowship 
which allows him a full year of 
study at the school of his choice 
with full pay. 

U. S. citizenship required. 

Send resume to: 

NCEL 

Port Hueneme, Calif. 93041 

(Code 12C1-CS) 

AN EQUAL OPPORTUNITY EMPLOYER 
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That’s right . . . it’s free! 

Be sure you receive YOUR FREE COPY of ENGINEERING OPPORTUNITIES each 
month after graduation. Just fill out and mail one of these postage paid cards. 
Give one to a friend, he’ll appreciate the opportunity. 

IF YOU FILLED OUT ONE OF THESE CARDS FROM OUR FALL ISSUE, YOU NEED 
NOT REPEAT YOUR ORDER. 



GENTLEMEN: 

Yes, I want to receive the monthly ENGINEERING OPPORTUNITIES 
magazine for experienced engineers and scientists AT NO CHARGE 
when I graduate. Please enter my subscription. 


(name) 


(occupational specialty) 

(HOME address) 


(highest degree) 

(city, state. 

zip) 

(mo./yr. of graduation) 


GENTLEMEN: 



Yes, 1 want to receive the monthly ENGINEERING OPPORTUNITIES 
magazine for experienced engineers and scientists AT NO CHARGE 
when 1 graduate. Please enter my subscription. 

(name) 


(occupational specialty) 

(HOME address) 


(highest degree) 

(city, state, 

zip) 

(mo./yr. of graduation) 


GENTLEMEN: 


Yes, 1 want to receive the monthly ENGINEERING OPPORTUNITIES 
magazine for experienced engineers and scientists AT NO CHARGE 
when 1 graduate. Please enter my subscription. 

(name) 

(occupational specialty) 

(HOME address) 
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...around TRACOR yc 
need track shoes 
to keep up. 


That’s right . . . it’s free! 

Be sure you receive YOUR FREE COPY of ENGINEERING OPPORTUNITIES each 
month after graduation. Just fill out and mail one of these postage paid cards. 
Give one to a friend, he’ll appreciate the opportunity. 

IF YOU FILLED OUT ONE OF THESE CARDS FROM OUR FALL ISSUE, YOU NEED 
NOT REPEAT YOUR ORDER. 
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McDonnell Aircraft Corporation 
Sandia Corporation 

Western Electric Company, Incorporated 

Lane Comm. College 

Lockheed Missiles 

Langston Univ. 

Air Force Systems Command — A. F. 

Missile Development Center 

LaSalle College 

Rohm and Haas Co. 

Lawrence Tech. 

Allis-Chalmers 

GMC Truck & Coach Division 

Lebanon Valley College 

The Black & Decker Mfg. Co. 

Lehigh Univ. 

Air Force Systems Command — Rome Air 
Development Center 
Allis— Chalmers 

The Black & Decker Mfg. Co. 

Dresser Clark Div. — Dresser Ind., Inc. 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 
Moog, Inc. 

Naval Ship Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sandia Corporation 

U. S. Naval Air Station x 

TT.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

LeMoyne College 

Air Force Systems Command — Rome Air 
Development Center 
Air Proving Grade Center, Eglin A.F.B., 

Fla. 

Link Group — General Precision, Inc. 

Lincoln College 

The Rauland Corp. 

Lincoln Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

McDonnell Aircraft Corporation 
System Div. — Wright Air Force, Patterson, 
Ohio 

Loras College 

Collins Radio Co. 

Louisiana Polytechnic Institute 

Air Force Systems Command — Aeronautical 
Systems Div. 

Chrysler Space Div. 

Collins Radio Co. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

LTV Aerospace Corporation 
McDonnell Co. 

Olin Mathieson Chemical Corp. 

System Div. — Wright Air Force, Patterson, 
Ohio 

USD A Forest Service 

Western Electric Company, Incorporated 

Louisiana State Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Chrysler Space Div. 

Collins Radio Co. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

LTV Aerospace Corporation 
The Martin Co. 

McDonnell Co. 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Louisville Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Bendix Products Aerospace Division 
Collins Radio Co. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

Ford Motor Co. 

McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 






Careers in 
Commercial 
Nuclear Power 


Combustion Engineering’s Nuclear Division offers 
an attractive and rewarding future to college 
graduates. The company's rapidly expanding role 
in the design, development and construction of 
nuclear reactors for the generation of electrical 
power is constantly providing new opportunities 
for scientists and engineers to achieve truly long 
term professional growth and development. 

Our technical staff, directed by some of the 
world’s most distinguished nuclear experts will 
provide you with the best on-the-job training 
available in the nuclear industry and encourage 
your participation in our company-sponsored pro- 
gram for advanced education. 

YOUR CHOICE OF ASSIGNMENT: 

• HEAT TRANSFER ANALYSIS 

• MECHANISM AND STRUCTURES 
DESIGN 

• SYSTEMS ENGINEERING 

• TRANSIENT ANALYSIS 

• REACTOR CONTROLS AND 
INSTRUMENTATION 

• SAFETY ANALYSIS 

• REACTOR PHYSICS 

• METALLURGICAL ENGINEERING 

FOR ADDITIONAL INFORMATION WRITE JOHN 
FAUCETTE, PERSONNEL DEPARTMENT. 


NUCLEAR DIVISION 



COMB USTIO 
ENGINEERING, INC. 

POST OFFICE BOX 500 
WINDSOR, CONNECTICUT 06095 

An Eaual Opportunity Employer, M-F Plant for Progress Company 
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Here at AC Electronics 
we’ve got a system 
for keeping our people 
interested in their work... 


...the solar system. 


At AC Electronics the solar system is our workshop. Some of our work is far out. Like building 
the guidance/navigation system for Apollo and LM; or working on SABRE, the new Self-Aligning Boost 
and Reentry system for missiles; on the Manned Orbiting Laboratory (MOL); on the Titan lll-C Space 
Booster; and on supersonic and subsonic aircraft of the future. 

Some of our work is more down to earth. Like the Ship’s Self-Contained Navigation System 
(SSCNS) we’re working on for the Navy; or the fire-control system for the new Main Battle Tank, a 
joint U.S. -Federal Republic of Germany program; and advanced digital computer development for other 
military, space and commercial applications. 

That’s why life is never dull at AC Electronics. If there’s anything new under the sun, chances 
are we’re working on it. And just to make sure you’re kept up on what’s new, there’s our Career 
Acceleration Program, which includes “in-plant” instruction. There is also a Tuition Refund Plan 
available for any college-level courses taken to advance your career. 

If you’re completing your B.S. or M.S. degree in E.E., M.E., Math or Physics, check into the 
exciting career opportunities at any of our three locations - Milwaukee, Boston, and Santa Barbara. 

See your college placement office, or write: Mr. R. W. Schroeder, Dir. of Scientific & Professional 
Employment, AC Electronics Division, Dept. 5753, Milwaukee, Wisconsin 53201. 

Ph.D.s, please note: positions are available in all three AC locations, depending upon concen- 
tration of study and area of interest. 


AC ELECTRONICS 




DIVISION OF GENERAL MOTORS 

An (quil Opportunity (mployff 
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Rohm and Haas Co. 

Sandia Corporation 

System Div. — Wright Air Force, Patterson, 
Ohio 

USDA Forest Service 

U. S. Naval Ammunition Depot 

Western Electric Company, Incorporated 

Lowell Technological Institute 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Electronic 
Systems Div. 

Allis-Chalmers 
The Boeing Company 
Dresser Clark Div. — Dresser Ind., Inc. 
Electronic Systems Div., Hanscon Field, 
Mass. 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 

Naval Underwater Weapons Research & 
Engineering Station 
Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Loyola College 

The Black & Decker Mfg. Co. 

Loyola Univ., Chicago 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

GMC Truck & Coach Division 

Loyola Univ. at Los Angeles 

The Boeing Company 
Western Gear Corp. 

Loyola Univ. at New Orleans 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Luther College 

Salsbury Lab. 

Lycoming College 

The Black & Decker Mfg. Co. 

Maine, Univ. of 

Allis-Chalmers 

Avco Missile Systems Div. 

The Boeing Company 
Container Corp. of Amer. 

Dresser Clark Div. — Dresser Ind., Inc. 
Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Manhattan College 

Air Force Systems Command — Rome Air 
Development Center 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Naval Ship Engr. Center of Calif. 

Norden Div. of UAC 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Marquette Univ. 

AC Electronics Div. — G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Collins Radio Co. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

Ford Motor Co. 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
Naval Ship Engr. Center of Calif. 

San Francisco Naval Bay Shipyard 
System Div.— Wright Air Force, Patterson, 
Ohio 

U. S. Naval Ammunition Depot 
U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Marshall Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Olin Mathieson Chemical Corp. 

System Div. — Wright Air Force, Patterson, 
Ohio 

USDA Forest Service 
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Concept to hardware- 
it’s your baby. 


At Western Gear we have a great formula for keeping 
our mechanical engineers excited about their jobs. 
It’s simple. Each job is the engineer’s baby. He con- 
tacts the customer to get first hand information about 
what is needed. He designs the product to meet the 
requirements. He follows it through from design to 
hardware. And, if needed, he goes to the customer 
to see that it works. 

If you’re thinking about a career in mechani- 
cal engineering, consider this: We’ve had tremendous 
growth in the nearly 100 years we’ve been in busi- 
ness. Our different divisions create products from 


delicate artificial kidneys to steering engines for air- 
craft carriers— with many interesting things in be- 
tween. We have a unique 17-week training program 
that lets you work in all our divisions. We’re on the 
West Coast, with the recreational, educational, and 
seasonal advantages you’ve heard so much about. 

Those are the career engineering advantages at 
Western Gear. We’re interested in you. It’s your 
move now. Write to: 

Western Gear Corporation, 

Box 186, Lynwood, Cali- 
fornia 90262 


wesiBRn 


GEAR CORPORATION 
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Unusual 
Opportunities 
FOR YOUNG 
Engineers 

Be part of new, 
important nuclear 
submarine program 
at Charleston 
Naval Shipyard 

Electrical • Electronics • 
Mechanical • Marine • 
Naval Architect • 
Structural • Welding • 
Metallurgical • Chemical • 
Quality Control 

Starting Salary 
Up To $7729 

Depending on qualifications 

Career Civil Service positions 
with generous benefits, regular 
salary increases, excellent 
opportunity for advancement. 

Engineers will find an 
exceptional environment for 
professional growth at the 
Charleston Naval Shipyard, 
a support facility for nuclear- 
powered Polaris submarines and 
other modern naval vessels 
— and they will enjoy excellent 
living conditions, splendid 
recreational and cultural 
facilities in beautiful and 
historic Charleston. 

Mail resume or Standard Form 57 
(available at any Post Office) to: 

Head Employment and 
Classification Division 
Industrial Relations Office 
Charleston Naval Shipyard 
Charleston, So. Carolina 29408 

An Equal Opportunity Employer 


Maryland, Univ. of 

Allis— Chalmers 
Avco MSD 

The Black & Decker Mfg. Co. 

Bowles Engineering Corp. 

Center for Naval Analyses 
Fairchild Semiconductor 
Grumman Aircraft Engineering 
Corporation 

Mel par Inc. (Sub of WABCO) 

The Mitre Corporation 
Moog, Inc. 

Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

TRW Systems 

U.S. Navy Marine Eng. Lab 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Massachusetts Institute of Technology 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command— Electronic 
Systems Div. 

Allis— Chalmers 

Avco Missile Systems Div. 

Bendix Radio Division 
The Boeing Company 
Bowles Engineering Corp. 

Container Corp. of Amer. 

Electronic Systems Div., Hanscon Field, 
Mass. 

Fairchild Semiconductor 
Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
The Mitre Corporation 
Moog, Inc. 

National Institutes of Health 
Naval Ship Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sperry Rand Research Center 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Marine Eng. Lab 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Massachusetts, Univ. of 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 

Dresser Clark Div. — Dresser Ind., Inc. 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
Melpar Inc. (Sub. of WABCO) 

National Institutes of Health 
Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

Western Electric Company, Incorporated 

McMurray College 

The Rauland Corp. 

Memphis State Univ. 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Merrimack 

The Boeing Company 

Fairchild Semiconductor 

Jackson & Moreland 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Miami Univ. 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
The Rauland Corp. 

Rohm and Haas Co. 

Miami, Univ. of 

Air Force Systems Command — A. F. 
Eastern Test Range 

Air Force Systems Command — Air Proving 
Ground Center 
LTV Aerospace Corporation 
The Martin Co. 

Melpar Inc. (Sub. of WABCO) 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 


Michigan State Univ. 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Collins Radio Co. 

Control Data Corp. 

Fairchild Semiconductor 
Field Service & Support Div. — Hughes 
Aircraft Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
Naval Ship Engr. Center of Calif. 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
The Rauland Corp. 

Sandia Corporation 
San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson 
Ohio 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Michigan Tech. 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 
The Boeing Company 
Control Data Corp. 

Delco Radio Div. 

Field Service & Support Div. — Hughes 
A i rrrs ft G'n 

GMC Truck & Coach Division 
McDonnell Co. 

Naval Ord. Station, Indian Head, Md. 

Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Radio Corporation of America 
Rohm and Haas Co. 

San Francisco Naval Bay Shipyard 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Michigan, Univ. of at Dearborn 

AC Electronics — Div. M.G. Motors, 
Milwaukee. Wise. 

GMC Truck & Coach Division 

Michigan, Univ. of 

AC Electronics Div. — G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Avco Missile Systems Div. 

The Boeing Company 
Collins Radio Co. 

Container Corp. of Amer. 

Delco Radio Div. 

Dresser Clark Div. — Dresser Ind., Inc. 

Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
Melpar Inc. (Sub. of WABCO) 

The Mitre Corporation 
Moog, Inc. 

Naval Ord. Station, Indian Head, Md. 
Norden Div. of UAC 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
The Rauland Corp. 

Rohm and Haas Co. 

Sanders Associates, Inc. 

Sandia Corporation 
San Francisco Naval Bay Shipyard 
Sperry Rand Research Center 
Stanley Aviation Corp. 

System Div. — Wright Air Force, Patterson, 
Ohio 

TRW Systems 

U. S. Naval Ammunition Depot 
U.S. Navy Marine Eng. Lab 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Miles College at Birmingham 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Milwaukee School of Engr. 

Allis-Chalmers 
The Boeing Company 
Collins Radio Co. 

Control Data Corp. 

Radio Corporation of America 


102 


E/O College Edition 


W 


e’re looking 


for Ph.Ds who cl 
appreciate the 
university atmosphere 
with the personal 
advantages of working 
for private industry. 


T HE Avco Everett Research Laboratory is a somewhat unusual institution, at least by the 
normal standards of industry. 

It is run by Research Scientists who are engaged in pure research in Aero Physics, 

Atomic Physics and Plasma Physics. Many of its people have made for themselves an international 
reputation in the scientific world. And in the process, they have given the Laboratory 
a worldwide reputation in the field of high temperature gas dynamics. 

The university atmosphere, and the use of an interdisciplinary approach, account for the 
accomplishments and high reputation of the Laboratory and its Research Scientists. It is certainly one 
of the factors which continues to attract men and women with their doctorates to the Avco Everett 
Research Laboratory. 

Right now, we’re looking for some particularly qualified Research Scientists who would 
appreciate working in this academic climate, and who would equally appreciate the personal 
advantages of working for private industry. Within obvious and reasonable boundaries, they’ll be 
able to do the work they wish to do, and add to their personal reputations in the scientific world. 

The publication of papers is encouraged; indeed, the Laboratory’s output of meaningful 
papers on high temperature gas dynamics is unique by any objective standard. 

Interested? We’ll send you a bibliography and abstracts of recent research papers published by 
staff members to assist you in your evaluation. Write to Mr. Louis Rudzinsky, Avco Everett 
Research Laboratory, 2385 Revere Beach Parkway, Everett, Mass. 02149. 




EVERETT RESEARCH LABORATORY 

2385 Revere Beach Parkway, Everett, Mass. 02149 


AN EQUAL OPPORTUNITY EMPLOYER 
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There are immediate openings at the 
Kennedy Space Center with The Ben- 
dix Launch Support Division for engi- 
neers with degrees in mechancial, 
electrical, chemical and structural 
engineering. No delay in processing 
applications. Be a part of the 
APOLLO launch team. Write today! 


ENGINEERS 


B Large industrial electric motors, 
controls and instrumentation. 

■ Hydraulics and pneumatics. 

■ Elevators. 

B Air conditioning. 

B Clean room chemical cleaning of 
cryogenic systems. 

B In-place chemical field cleaning of 
cryogenic systems. 

B Laboratory analysis of gases and 
liquids for purity. 

B Cryogenic pumping stations, tank 
farms and launch pad piping. 

B Altitude or vacuum chambers. 

■ Lubrication. 

■ Corrosion control. 

B Quality assurance and reliability. 

B Structural design and stress 
analysis. 


SEND RESUME IN CONFIDENCE TO: 



LAUNCH SUPPORT DIVISION 

DEPARTMENT SE 
2223 SOUTH WASHINGTON AVE. 
TITUSVILLE, FLORIDA 

AN EQUAL OPPORTUNITY EMPLOYER (M&F) 


The Rauland Corp. 

Western Electric Company, Incorporated 

Minnesota, Univ. of 

AC Electronics, Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
Field Service & Support Div. — Hcghes 
Aircraft Co. 

Ford Motor Co. 

General Dynamics — Convair Division 
GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
The Mitre Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

The Rauland Corp. 

Rohm and Haas Co. 

Salsbury Lab. 

Sandia Corporation 
San Francisco Naval Bay Shipyard 
System Div. Wright Air Force, Patterson, 
Ohio 

TRW Systems 

Western Electric Company, Incorporated 

Mississippi State College 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grade Center, Eglin A.F.B., 
Fla. 

Collins Radio Co. 

LTV Aerospace Corporation 
Radio Corporation of America 
USD A Forest Service 

Mississippi, Univ. of 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Barber-Greene Company 
Charleston Naval Shipyard 
Chrysler Space Div. 

Hercules Incorporated 

Mississippi State Univ. 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Barber-Greene Company 
The Boeing Company 

Cessna Aircraft Co. — 'Military-Twin Div. " 
Chrysler Space Div. 

McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Electric Company, Incorporated 

Missouri, Univ. of at Columbia 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Cessna Aircraft Co. — Commercial Div. 
Collins Radio Co. 

Delco Radio Div. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 

Salsbury Laboratories 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Missouri, Univ. of at Kansas City 

McDonnell Aircraft Corporation 

Missouri, Univ. of at Rolla 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 
Barber-Greene Company 
Cessna Aircraft Co. — Commercial Div. 
Cessna Aircraft Co. — Military-Twin Div. 
Collins Radio Co. 

Delco Radio Div. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
GMC Truck & Coach Division 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sandia Corporation 


San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson, 
Ohio 

M.S.O.E. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Monmouth College 

The Rauland Corp. 

Montana State Univ. 

The Boeing Company 

Cessna Aircraft Co. — Military-Twin Div. 

Collins Radio Co. 

Fairchild Semiconductor 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Electric Company, Incorporated 

Morehouse College 

Sandia Corporation 

Morgan State 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 

Western- Electric Company, Incorporated 

Morningside College 

Salsbury Laboratories 

Muhlenberg College 

The Black & Decker Mfg. Co. 

Rohm and Haas Co. 

Nebraska, Univ. of 

AC Electronics — Div. G.M. Motors, 

Milwaukee, Wis. . 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Cessna Aircraft Co. — Commercial Div. 
Collins Radio Co. 

Delco Radio Div. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Quaker Oats Co. 

Radio Corporation of America 
Salsbury Laboratories 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Nevada, Univ. of 

The Boeing Company 
Collins Radio Co. 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Motorola Inc. — Semiconductor Prod. Div. 
Philco WDL 

San Francisco Naval Bay Shipyard 
Western Electric Company, Incorporated 

Newark College of Engr. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Allis-Chalmers 

The Black & Decker Mfg. Co. 

Dresser Clark Div. — Dresser Ind., Inc. 
Fairchild Semiconductor 
Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

Naval Ship Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

System Div. — Wright Air Force, Patterson, 
Ohio 

U. S. Naval Air Station 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

New Hampshire College of Accounting 

Sanders Associates, Inc. 

New Hampshire, Univ. of 

Allis-Chalmers 
The Boeing Company 
Fairchild Semiconductor 
Jackson & Moreland 

Naval Underwater Weapons Research & 
Engineering Station 
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RAYTHEON 


The Bedford R&D Center of Raytheon’s Mis- 
sile Systems Division has immediate openings 
for R&D personnel who seek to join a team 
working at the forefront of the many varied 
fields of electronics. The Division has chal- 
lenging opportunities for physicists, engineers 
and mathematicians with PhD, MS and BS 
degrees to contribute to a broad spectrum of 
R&D projects. 


Raytheon offers other personal security and 
CAREER development advantages. 

In addition to our comprehensive employee 
benefit program, you will be able to pursue 
advanced studies at renowned New England 
educational institutions. 


The following staff openings exist as 
a result of expansion and long range programs. 


ANTENNA DESIGN 
MICROWAVE ENGINEER 
RADAR SYSTEMS 
ELECTRO OPTICS 
RADAR RECEIVER 
RADAR TRANSMITTER 
SIDELOOKING RADAR 
PHASED ARRAY RADAR 
TRANSISTOR CIRCUIT DESIGN 
DIGITAL SYSTEMS 
MISSILE GUIDANCE 
HEAT TRANSFER 
OPERATIONS ANALYSIS 
(WEAPONS SYSTEMS REQUIREMENT) 
PROPULSION 
RELIABILITY 
SYSTEMS ANALYSIS 
STRUCTURES 
FIRE CONTROL SYSTEMS 
PROJECT ENGINEERS 
(ELECTRONICS, ELECTRO- 
MECHANICAL & SYSTEMS) 


TEST EQUIPMENT DESIGN 

C. W. RADAR 

ASW 

PULSE RADAR 
PRODUCT DESIGN 
SPEC WRITERS 

TECH WRITERS (DIGITAL COMPUTER) 
SCIENTIFIC PROGRAMMER 
APPLIED MATHEMATICIAN 
NUMERICAL ANALYST 
AERODYNAMICS 
CONTROL SYSTEMS 
ACOUSTICS ENGINEERS 


PERT 

PROJECT MANAGERS 
MAINTAINABILITY 
MECHANICAL DESIGN 
INTEGRATED CIRCUITS (SOLID STATE) 

COMMAND & CONTROL SPECIALISTS 


Please call or send resume to 
Mr. Frank DeCliristopher 
Raytheon Company 
Missile Systems Division 
Bedford, Massachusetts 

Area Code 617-274-7100, Ext. 2138 



EXCELLENCE IN ELECTRONICS 

An Equal Opportunity Employer 





Get away from 
the crowd — \ 


with 
a company 
that dares you 
to be different 



We want idea men— 
with degrees in 
Electrical , Mechanical , 
Industrial and 
Chemical Engineering , 
in Engineering Physics , 
and Physics Majors. 


Sangamo Electric Company has de- 
signed, developed, and manufactured 
precision electrical equipment for 68 
years. Central offices are in our 
Springfield, Illinois plant, with addi- 
tional plants in Pickens and Oconee, 
South Carolina. The corporate family 
also includes sizable subsidiaries in 
Canada and England. Domestic em- 
ployment presently totals 4,000. 

Go with Sangamo and you’ll have an 
opportunity to live and work in a pro- 
gressive, Mid-America community. 
Moreover, you and your ideas won’t 
be set adrift among overlapping bat- 
talions. 


Advanced degree opportunities are 
available under the Sangamo Ad- 
vanced Degree Plan, which provides 
complete reimbursement for tuition 
and books and full salary during resi- 
dent requirements. 


Current product lines include Mag- 
netic Tape Instrumentation, Data 
Communication Specialties, Elec- 
tronic Components, Electro-Mechan- 
ical Devices, Ultra-Sonic Delay Lines, 
Anti-Submarine Sonar and Electric 
Metering Equipment. More are in the 
works— Sangamo is strong in product 
development. 


Like to hear more 
about Sangamo? 

Write to: 

Training Director 
Sangamo Electric Company 
P.O. Box 359 
Springfield, Illinois 62705 



Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

New Haven College 

General Dynamics — Electric Boat & Quincy 
Divisions 

Norden Div. of UAC 

New Mexico State 

Air Force Missile Div., Halloman Air Force 
Base, New Mexico 

Air Force Systems Command — A. F. 

Missile Development Center 
Air Force Systems Command — A. F. 

Special Weapons Center 
Allis— Chalmers 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
LTV Aerospace Corporation 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

Pan American World Airways 

Philco WDL 

Sandia Corporation 

U.S. Naval Civil Engr. Labs of Calif. 

Western Electric Company, Incorporated 

New Mexico, Univ. of 

Air Force Missile Div., Halloman Air Force 
Base, New Mexico 

Air Force Systems Command — A. F. 

Missile Development Center 
Air Force Systems Command — A. F. 

Special Weapons Center 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 

General Dynamics — Convair Division 

Lockheed Missiles 

LTV Aerospace Corporation 

Naval Civil Engineering Laboratory 

Naval Ship Engr. Center of Calif. 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

U.S. Naval Civil Engr. Labs of Calif. 

Western Electric Company, Incorporated 

Western Gear Corp. 

New York State Maritime College 

General Dynamics — Electric Boat & Quincy 
Divisions 

New York State Univ. at Buffalo 

Air Force Systems Command— Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
The Boeing Company 
Grumman Aircraft Engineering 
Corporation 

Link Group — General Precision, Inc. 

Moog, Inc. 

System Div. — Wright Air Force, Patterson, 
Ohio 

New York Univ. 

Air Force Systems Command— Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Avco Missile Systems Div. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

System Div. — Wright Air Force, Patterson, 
Ohio 

TRW Systems 

U.S. Navy Marine Eng. Lab 

Western Electric Company, Incorporated 

New York Univ., Stony Brook 

Grumman Aircraft Engineering 
Corporation 

North Carolina A & T 

Bendix Products Aerospace Division 
McDonnell Co. 

Melpar Inc. (Sub. of WABCO) 

System Div. — Wright Air Force, Patterson, 
Ohio 

USDA Forest Service 

U.S. Navy Marine Eng. Lab 

U.S. Navy Ship Systems Command 

North Carolina A & T College 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Air Proving 
Ground Center 

Bendix Products Aerospace Division 
Charleston Naval Shipyard 
The Martin Co. 

Sanders Associates, Inc. 

Sandia Corporation 

North Carolina College 

Olin Mathieson Chemical Corp. 

U.S. Navy Ship Systems Command 


CAREER OPPORTUNITIES 

in Southern California at one 
of the Navy's newest 
activities. 


A recognized and respected 
major element in the engineer- 
ing establishment of the United 
States Navy — THE NAVAL SHIP 
ENGINEERING CENTER— offers 
both newly graduated and ex- 
perienced engineers in mechan- 
ical, electronic, and electrical 
engineering fields opportunities 
in such areas as: 


• Systems Engineering 

• Installation Design 

• Thermal Design and 
Analysis 

• Circuit Analysis 

• Ship’s Electrical 
Systems 

• Ship’s Air Condition- 
ing Systems 

• Ship’s Ventilation 
Systems 

• Ship’s Steam Heating 
Systems 


These positions offer good sal- 
aries, early responsibility, an 
outstanding employee benefit 
program and opportunities for 
advancement. 


Located in a smog-free suburban 
setting on the sun-bathed shores 
of Southern California, midway 
between Los Angeles and Santa 
Barbara. 


Send your resume or ISF 57) to: 


NAVAL SHIP 
ENGINEERING CENTER 


Pori Hueneme Division, Code A12C1 
Port Hueneme, California 93041 
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Picture yourself as 
a Western Electric engineer. 
What might you be doing? 



Asa MANUFACTURING ENGINEER you’d 
A work closely with Bell Telephone 
/~\ Laboratories engineers on the latest 
concepts in communications systems. It would 
be your job to work out production techniques 
for these systems, which might mean devel- 
oping special tools, machines, or test equip- 
ment. You would have the opportunity of 
guiding products from their final stages of 
development to the point where they roll off 
the production line. 

As an INDUSTRIAL ENGINEER your work 
would be more closely related to the search 
for new ideas to reduce the cost of currently 
manufactured products, to improve their 
quality or make the job easier. Many of the 
Industrial Engineer’s problems relate to hu- 
man engineering as well as to operations 
research and the establishment of wage in- 
centive rates. 

As a SYSTEMS EQUIPMENT ENGINEER 
you’d really know how a communications sys- 
tem operates, because you’d have built it on 
paper before it was manufactured and in- 
stalled. After one of your systems had been 
installed, you’d be held accountable for its 
performance and compatibility with existing 
systems. 


As a MILITARY SERVICE ENGINEER you’d 
be concerned with research, design, develop- 
ment, testing, production, delivery, and assist- 
ance to the military in the operation and 
maintenance of complex military systems. 
Systems applications range from the ocean 
depths to outer space. You could expect a 
wide variety of engineering assignments in 
many diverse fields. 

The challenges are big at Western Electric 
— and so are the opportunities. Now is the 
time to investigate them. Be sure to talk to 
the Western Electric people on the Bell Sys- 
tem recruiting team when they visit your 
campus. 

For advance information, get a copy of our 
career opportunities booklet from your place- 
ment officer. Or write : College Relations Staff 
Manager, Western Electric Co., Room 25 10 A, 
222 Broadway, New York, N.Y. 10038. An 
equal opportunity employer. 

fB\We stern Electric 

v = ^ =y manufacturing & supply unit of the bell system 






AMS 
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Graduating A.E. & M.E. 
Engineers 

LET'S TALK 
FRANKLY FOR 
A MOMENT! 

By now many companies have 
told you what they have to 
offer. Chances are you are now 
trying to decide which offer to 
accept. 

Right now, take the time to ask 
yourself this question, “What 
am I really looking for in a 
company?” If you’re looking 
for an engineering position that 
offers you the responsibility and 
freedom to follow your design 
ideas all the way to the cus- 
tomer . . . and looking for a 
position that offers you a vari- 
ety of interesting assignments 
on different projects, both mili- 
tary and general aviation, that 
increases your ability and worth 
as an engineer, then, you should 
consider CESSNA AIRCRAFT 
COMPANY. 

Before you make a decision, 
learn the complete CESSNA 
story. Discover how CESSNA has 
grown to become the world’s 
leading producer of general air- 
craft. Send your resume to: 


Engineering Placement 



MILITARY— TWIN DIVISION 

'* t 

P. O. BOX 1977 WICHITA, KANSAS 


North Carolina State University 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 
The Boeing Company 
Charleston Naval Shipyard 
Container Corp. of Amer. 

Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Lockheed Missiles & Space Company 
The Martin Co. 

McDonnell Co. 

Melpar Inc. (Sub. of WABCO) 

Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 

System Div. — Wright Air Force, Patterson, 
Ohio 

USD A Forest Service 

U. S. Naval Ammunition Depot 

U.S. Navy Marine Eng. Lab 

Western Electric Company, Incorporated 

North Carolina, Univ. of at Chapel Hill 

TRW Systems 

Western Electric Company, Incorporated 

North Dakota State Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

The Boeing Company 

Cessna Aircraft Co. — 'Military-Twin Div. 

Collins Radio Co. 

Field Service & Support Div. — Hughes 
A irprs ft On 

GMC Truck & Coach Division 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Co. 

San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

North Dakota, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

The Boeing Company 

Cessna Aircraft Company — Military Div. 

Collins Radio Co. 

GMC Truck & Coach Division 
Lockheed Missiles & Space Company 
McDonnell Co. 

San Francisco Naval Bay Shipyard 
System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

North Dakota St. School 

Cessna Aircraft Co. — Military-Twin Div. 

Northern Illinois 

Collins Radio Co. 

The Rauland Corp. 

Northeastern Univ. 

Air Force Systems Command — Electronic 
Systems Div. 

Allis-Chalmers 
The Boeing Company 
Dresser Clark Div. — Dresser Ind., Inc. 
Electronic Systems Div., Hanscon Field, 
Mass. 

Fairchild Semiconductor 
General Dynamics — Electric Poat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
The Mitre Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

U. S. Naval Air Station 

U.S. Navy Marine Eng. Lab 

Western Electric Company, Incorporated 

Northrop Institute of Technology 

Air Force Flight Test Center, Edwards Air 
Force Base, Calif. 

The Boeing Company 
Cessna Aircraft Co. — 'Military-Twin Div. 
Lockheed Missiles & Space Company 
McDonnell Co. 

Northrop Corporation 
Stanley Aviation Corp. 

North Texas State Univ. 

Air Space Medical Div., Brooks A.F.B., 

T<5X£LS 

Collins Radio Co. 


Northwestern Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 
The Boeing Company 
Collins Radio Co. 

The Dole Valve Co. 

Dresser Clark Div. — Dresser Ind., Inc. 

Ford Motor Co. 

Hughes Aerospace Divs. 

LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
The Mitre Corporation 
Norden Div. of UAC 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

The Rauland Corp. 

Rohm and Haas Co. 

Sandia Corporation 
San Francisco Naval Bay Shipyard 
Sperry Rand Research Center 
System Div. — Wright Air Force, 

Patterson, Ohio 

U. S. Naval Ammunition Depot 
Western Electric Company, Incorporated 

Norwich Univ. 

Western Electric Company, Incorporated 

Notre Dame Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Bendix Products Aerospace Division 
Collins Radio Co. 

Fairchild Semiconductor 

Field Service & Support Div. — Hughes 

A irprs ff 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 
Lockheed Missiles 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
The Rauland Corp. 

Rohm and Haas Co. 

Sanders Associates, Inc. 

Sandia Corporation 

System Div. — Wright Air Force, Patterson, 
Ohio 

U. S. Naval Ammunition Depot 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Oakland Univ. 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 

Occidental College 

Air Force Missile Div., Halloman Air Force 
Base, New Mexico 
TRW Systems 

Ohio Northern 

Air Force Systems Command — Aeronautical 
Systems Div. 

The Rauland Corp. 

System Div. — Wright Air Force, Patterson, 
Ohio 

Ohio State Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Collins Radio Co. 

Delco Radio Div. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
McDonnell Aircraft Corporation 
The Mitre Corporation 
Moog, Inc. 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
The Rauland Corp. 

Sandia Corporation 

System Div. — Wright Air Force, Patterson, 
Ohio 

TRW Systems 

U. S. Naval Ammunition Depot 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Ohio Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 
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Looking for your 
first full-time 
engineering 
job? 

Come to us: 

A mark of excellence in nuclear power. 




The Bettis Atomic Power Laboratory, operated for 
the Atomic Energy Commission by Westinghouse, 
specializes in “firsts.” The Laboratory developed 
the first nuclear powered submarine reactor plant 
(USS Nautilus), the first reactor plant for central 
station electric power generation for civilian needs 
(Shippingport Atomic Power Station), the first nu- 
clear powered surface ship 2-reactor plant (USS 
Long Beach), and the first nuclear powered aircraft 
carrier 8-reactor plant (USS Enterprise). To do this, 
we utilized advanced concepts, procedures and 
equipment. We are now searching for engineers 
and scientists trained in the techniques of tomor- 


row, who will apply their talents to the ever growing 
field of Nuclear Reactor Technology. 

What can we offer you? A chance to expand what 
you’ve learned. An opportunity to work with your 
peers. And a challenge to pioneer on some of to- 
day’s most exciting horizons. 

Bettis Laboratory is located in West Mifflin, Pa., 
12 miles south of Pittsburgh. The Laboratory also 
maintains a test site at the Naval Reactors Facility 
in Idaho Falls, Idaho. Positions are available at 
both locations. 


Current openings include: 


MECHANICAL & CHEMICAL 
ENGINEERS 

Mechanical design, thermal and hy- 
draulic design and analysis, heat 
transfer and fluid flow, theoretical 
and applied mechanics; and shock 
and fatigue behavior of reactor fuel 
elements. 

METALLURGICAL & 

CERAMIC ENGINEERS 

Applied research in the field of ir- 
radiation effects, fuel element fab- 
rication and design, fabricate and 
test experimental fuel elements, 


develop metallurgical welding, 
forging, rolling and extrusion tech- 
niques. 

NUCLEAR ENGINEERS AND 
PHYSICISTS 

Theoretical and experimental as- 
signments in reactor theory and nu- 
clear analysis critical experiments, 
reactor stability and transient re- 
sponse. 

SCIENTIFIC PROGRAMMERS 

Develop computer programs for 
applications on high-speed digital 
computer for the solution of reactor 


physics and engineering problems. 

DOCTORAL PROGRAM- 
ATTENTION JUNE 
GRADUATES 

Engineering or science graduates 
to participate in cooperative work 
study program leading to Ph.D. de- 
gree with Carnegie Institute of 
Technology or University of Pitts- 
burgh. Full tuition, textbooks and 
fee costs reimbursed. Up to 18 
months paid leave for doctoral re- 
search. MS Engineering or Science 
Graduate preferred. 


Direct replies to Mr. A. J. Brendza, Dept. 4867 

Westinghouse 


BETTIS ATOMIC POWER LABORATORY 

operated for the Atomic Energy Commission by Westinghouse Electric Corp. 
P.O. Box 79, West Mifflin, Pennsylvania 15122 


an equal opportunity employer 
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U. S. NAVAL AIR TEST FACILITY 
(SHIP INSTALLATIONS) 
at Lakehurst, New Jersey 

A fast moving, dynamic Naval Activity 
with diversification that appeals to the 
Junior Engineer looking for a challenge! 

AMONG CURRENT PROJECTS: 

SATS — Development of a Night Light- 
ing System for the Short Airfield 
for Tactical Support Program. SATS 
is a portable airfield concept for 
launching and arresting aircraft 
from limited runway space. 

C— 13— 1 — Shipboard Steam Catapult. 
Developmental Testing and Evalua- 
tion of the world's most powerful 
catapult to be installed on the USS 
John F. Kennedy. 

ENGINEERS NEEDED: 

MECHANICAL — Performance Test 

ELECTRONIC — Instrumentation 

ELECTRICAL— Design 

Positions are available at the GS-5, 7 
and 9 levels with the U. S. Navy in 
the Career Federal Civil Service. 


For additional information contact: 

Employment Superintendent, Code 10 
Industrial Relations Department 
U. S. Naval Air Station 
Lakehurst, New Jersey 08733 


Field Service & Support Div. — Hughes 
A i rrrfl ft Pa 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
System Div. — Wright Air Force, Patterson, 
Ohio 

Western Electric Company, Incorporated 

Ohio Wesleyan 

The Rauland Corp. 

Oklahoma State Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Allis— Chalmers 

Cessna Aircraft Co. — Commercial Div. 
Cessna Aircraft Co. — Military-Twin Div. 
Collins Radio Co. 

Delco Radio Div. 

Dresser Clark Div. — Dresser Ind., Inc. 
Fairchild Semiconductor 
General Dynamics — -Convair Division 
Lawrence Radiation Laboratory 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 

Sandia Corporation 

USD A Forest Service 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Oklahoma, Univ. of 

Allis-Chalmers 
Chrysler Space Div. 

Collins Radio Co. 

Control Data Corp. 

General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
LTV Aerospace Corporation 
McDonnell Co. 

Radio Corporation of America 
Sandia Corporation 
TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Omaha, Univ. of 

Collins Radio Co. 

Oregon State Univ. 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Allis— Chalmers 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
Ford Motor Co. 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

Naval Civil Engineering Laboratory 

Naval Ship Engr. Center of Calif. 

Northrop Corporation 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

Oregon Technical Institute 

Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

U.S. Naval Civil Engr. Labs of Calif. 

Oregon, Univ. of 

Fairchild Semiconductor 
Lawrence Radiation Laboratory 

Oshkosh 

AC Electronics Div. — G.M. Motors, 
Milwaukee, Wise. 

Parks College of Aero Technology 

Air Force Systems Command — Aeronautical 
Systems Div. 

The Boeing Company 
McDonnell Aircraft Corporation 
System Div. — Wright Air Force, Patterson, 
Ohio 

Parsons College 

Olin Mathieson Chemical Corp. 

The Rauland Corp. 

Pennsylvania Military College 

Radio Corporation of America 
Vector Div. UAC 

Western Electric Company, Incorporated 

Pennsylvania State Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 


Allis— Chalmers 

The Black & Decker Mfg. Co. 

The Boeing Company 
Bowles Engineering Corp. 

Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 
The Martin Co. 

Moog, Inc. 

Naval Ship Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Marine Eng. Lab 
U.S. Navy Ship Systems Command 
Vector Div. UAC 

Western Electric Company, Incorporated 

Penn State at Dubois 

Dresser Clark Div. — Dresser Ind., Inc. 

Penn State at Erie 

The MITRE Corp. 

Dresser Clark Div. — Dresser Ind., Inc. 

Pennsylvania State Univ. at York 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

The Black & Decker Mfg. Co. 

Norden Div. of UAC 

Pennsylvania, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Avco Missile Systems Div. 

Container Corp. of Amer. 

Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
The MITRE Corp. 

Moog, Inc. 

Norden Div. of UAC 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sperry Rand Research Center 
System Div. — Wright Air Force, Patterson, 
Ohio 

U. S. Naval Air Station 

U.S. Navy Ship Systems Command 

Vector Div. UAC 

Western Electric Company, Incorporated 

Pepperdine College 

TRW Systems 

Philadelphia College of Textiles 

Rohm and Haas Co. 

Pittsburgh State 

Cessna Aircraft Co. — Military-Twin Div. 

Pittsburg, Univ. of 

AC Electronics — Div. of G.M. Motors, 
Milwaukee, Wis. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Allis— Chalmers 

Bendix Products Aerospace Division 
The Black & Decker Mfg. Co. 

The Boeing Company 
Collins Radio Co. 

. Fairchild Semiconductor 
Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Lawrence Radiation Laboratory 
McDonnell Co. 

The Mitre Corporation 
Moog, Inc. 

Naval Ship Engr. Center of Calif. 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Marine Eng. Lab 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Portland, Univ. of 

San Francisco Naval Bay Shipyard 
Container Corp. of Amer. 

Prairie View A & M 

Air Force Flight Test Center, Edwards Air 
Force Base, Calif. 

Air Force Missile Div., Halloman Air Force 
Base, New Mexico 

Air Force Systems Command — A. F. 
Missile Development Center 
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Destination? Orlando, Florida!... To conduct a 
successful career interview with Martin Company 


Picture yourself on this journey. Within hours 
you’ll be shaping your future with the top 
engineering team now designing and producing 
Sprint, Walleye, RADA, Shillelagh, Pershing and 
many other advanced systems. 

In flight, you can prepare for that career inter- 
view by considering these points. Our conversa- 
tion will focus on the importance of the engineer 
at Martin and how our personal development 
program guides his professional growth. 

Your side of the conversation? You should 
make a bid for a front-row seat on this team 
by showing how you can contribute to the high 
standard of technical excellence that character- 
izes Martin. 

And by the way. Just before your plane touches 
down, look out the window and see how Orlando 


is situated in the heart of Florida’s lake couniry. 
It’s a great place to live ! 

You can put yourself in this picture by seeing 
the Martin representative when he visits your 
campus. Or write to Mr. John Pavey, Sec. 1507, 
Martin Company, Orlando, Florida. 


KEY OPENINGS FOR GRADUATES 
WITH BS, MS, AND PhD DEGREES IN 


■ Electronics 

■ Aeronautical 

■ Engineering Mechanics 

■ Mathematics 

■ Mechanical 

■ Physics 



WITH MARTIN 
IN FLORIDA! 




ORLANDO FLORIDA 


An Equal Opportunity Employer 






Change 

with VARIETY 


NOT A SLOGAN, BUT A “WAY OF 
LIFE” with a Bendix Products Aero- 
space Division engineer. That is why 
we can continue to develop new 
technologies into hardware. 

As the nation’s ONLY complete land- 
ing gear systems manufacturer and 
a LEADING jet engine controls manu- 
facturer, we offer assignments on 
military and commercial programs 
which will assure your career stabili- 
ty and personal growth. 

Continuous requirements exist for 
the following engineers: 

MECHANICAL 

CIVIL 

AERONAUTICAL 

INDUSTRIAL 

MANUFACTURING 

COMPUTER 

TESTING 

Enjoy the lake region of Northern 
Indiana where you will find the lei- 
surely pace and moderate living 
costs of a small community com- 
bined with recreational, cultural and 
educational opportunities of a major 
population center. 

Write in confidence to: 

Frank G. Cousins, Jr. 

THE BENDIX CORPORATION 

BENDIX PRODUCTS AEROSPACE DIVISION 

717 Bendix Drive 

South Bend, Indiana 46620 



AN EQUAL OPPORTUNITY EMPLOYER 


Air Space Medical Div., Brooks A.F.B., 
Texas 

Collins Radio Co. 

LTV Aerospace Corporation 
The Martin Co. 

McDonnell Co. 

Pan American World Airways 
San Francisco Naval Bay Shipyard 
IJSDA Forest Service 

Western Electric Company, Incorporated 

Pratt Institute 

Container Corp. of America 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Radio Corporation of America 
Western Electric Company, Incorporated 

Princeton Univ. 

Avco Missile Systems Div. 

The Boeing Company 
Container Corp. of Amer. 

Fairchild Semiconductor 
Grumman Aircraft Engineering 
Corporation 

LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sandia Corporation 
TRW Systems 

Western Electric Company, Incorporated 

Providence College 

TRW Systems 

Purdue Univ. 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div, 

Allis-Chalmers 

Avco Missile Systems Div. 

Bendix Products Aerospace Division 
The Boeing Company 
Collins Radio Co. 

Container Corp. of Amer. 

Delco Radio Div. 

Fairchild Semiconductor 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
The Mitre Corporation 
Moog, Inc. 

Naval Shipping Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Philco WDL 
Quaker Oats Co. 

Radio Corporation of America 
The Rauland Corp. 

Salsbury Lab. 

Sanders Associates, Inc. 

Sandia Corporation 

Sperry Rand Research Center 

System Div. — Wright Air Force, 

Patterson, Ohio 
TRW Systems 
U. S. Naval Air Station 
U. S. Naval Ammunition Depot 
U.S. Naval Civil Engr. Labs of Calif. 

U.S. Naval Ship Systems Command 

U.S. Navy Marine Eng. Lab 

Western Electric Company, Incorporated 

Purdue-Hammond 

The Rauland Corp. 

Rensselaer Polytechnic Institute 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Rome Air 
Development Center 
Allis-Chalmers 
Avco Missile Systems Div. 

The Boeing Company 
Bowles Engineering Corp. 

Dresser Clark Div. — Dresser, Ind., Inc. 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
The Mitre Corporation 
Moog, Inc. 

Naval Shipping Engr. Center of Calif. 

Naval Underwater Weapons Research & 
Engineering Station 


Norden Div. of UAC 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

Sandia Corporation 

U.S. Naval Civil Engr. Labs of Calif. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Rhode Island, Univ. of 

Allis-Chalmers 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Western Electric Company, Incorporated 

Rhode Island School of Design 

Container Corp. of Amer. 

Rice University 

AC Electronics — Div. G. M. Motors, 
Milwaukee, Wise. 

Air Space Medical Div. — Brooks A.F.B., 
Texas 

Chrysler Space Div. 

Collins Radio Co. 

Dresser Clark Div. — Dresser, Ind., Inc. 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Martin Co. 

Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 
TRW Systems 

U.S. Navy Ship Systems Command 

Richmond, Univ. of 

Western Electric Company, Incorporated 

Roanoke Tech. 

The Black & Decker Mfg. Co. 

Rochester Institute of Technology 

Dresser Clark Div. — Dresser Ind., Inc. 
Western Electric Company, Incorporated 

Rochester, Univ. of 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Grumman Aircraft Engineering 
Corporation 

Lawrence Radiation Laboratory 
Naval Ord. Station, Indian Head, Md. 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

System Div.— Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Roosevelt Univ. 

The Rauland Corp. 

Rose Polytech. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

Bendix Products Aerospace Division 
Collins Radio Co. 

Delco Radio Div. 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
Radio Corporation of America 
System Div. — Wright Air Force, Patterson, 
Ohio 

U. S. Naval Ammunition Depot 
Western Electric Company, Incorporated 

Rutgers State Univ. 

Allis-Chalmers 
The Boeing Company 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Lockheed Missiles 

Naval Ord. Station, Indian Head, Md. 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

U. S. Naval Air Station 

U.S. Navy Ship Systems Command 

Vector Div. — UAC 

Western Electric Company, Incorporated 
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Come with us and enjoy 

the good life. 

We'll give you a king-size ash tray. The kind 
you need for king-size thinking. 

Why are we so generous? We know fresh 
new ideas don't come easily. And we're pre- 
pared. 

Prepared to give you enough time to 
breathe. And experiment. 

Researcher. Manufacturer. Marketer. It 
makes no difference. 


New approaches to old problems can be 
used anywhere. And they will be used. Here. 

Whether they come from a ten-year veteran 
or a brand new recruit. 

Pensions, insurance, stock, hospitalization— 
these you can get anywhere (including here). 

But king-size ash trays? 

That's the good life. 

AMERICAN OIL COMPANY 

An equal opportunity employer 



Write and find out more from Harry L. Sheehy, Recruiting Coordinator, 
Dept. 8-B, American Oil Company, 910 S. Michigan Ave., Chicago, III. 

© The American Oil Company, 1967 

February, 1967 
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want to make 
something 

of it? 



r 


Join Gulf's going-places 
scientists in a new phase 
of research and development 

In Pittsburgh, called by many "America's Research 
City", GULF has opened up the most attractive oppor- 
tunities in its history for exploring and creating new 
uses for oil and oil-derived products. 

Here, between city and country and less than 15 minutes 
from the heart of both, you'll work in an ideal atmos- 
phere for career development, enjoying the fullest scope 
for exploring and firming your talents. Lateral as well 
as vertical advancement, generous benefits, excellent 
salary scales combine with remarkable educational, 
cultural and professional facilities to make GULF your 
best choice careerwise and otherwise. 

CHEMICAL ENGINEERS • PETROLEUM ENGINEERS 

Challenging work, allowing independent as well as 
team activity will involve you in bench scale, pilot plant, 
new process research and development, economic eval- 
uation and model simulation. 

We're also interviewing MECHANICAL and ELECTRICAL 
ENGINEERING graduates. 

See your Placement Officer for the date our recruiter will be on 
your campus and make arrangements to interview us, or send 
a brief resume of your training and experience to: 

JOHN C. DUECKER 

SUPERVISOR, EMPLOYMENT & COLLEGE RELATIONS 

GULF RESEARCH & DEVELOPMENT COMPANY 

P. O. DRAWER 2038, PITTSBURGH, PENNSYLVANIA IS230 
Equal opportunity lor all qualified applicants. 




Can you visualize engineering 

challenge in our products? 


We can offer you many challenging situations plus 
complete and stimulating project responsibility. In- 
vestigate the opportunities of a growth company in 
the field of consumer, industrial, and automotive 
power tools/labor saving devices. Professional posi- 
tions for mechanical and electrical (rotating machin- 
ery) engineers — Design, Development and Research. 
B.S. degree in engineering. 


Located in a fine Baltimore suburb. Salary and 
benefits to fit your expectations. Write to Dept. 55, 
Black & Decker, Towson, Md. 21204. 

For a career with a leader where you 
won't get lost . . . look into 



Blacks, Decker. 

POWER TOOLS 


An equal opportunity employer. 


JOB STABILITY AND 
PERSONAL GROWTH 

ENGINEERS 

MECHANICAL CHEMICAL 
ELECTRICAL CIVIL 


. . . who seek total project management 
responsibility will want to learn more 
about opportunities with Quaker, where 
stability and growth are our way of life. 

Food processing and Chemical processing 
present wide ranging career options to 
the management responsibility oriented 
Engineer. 

Please contact your placement director 
or reply to: 

L. W. Micheal 
Vice-President, Engineering 

QUAKER OATS CO. 

345 Merchandise Mart, Chicago, III. 60654 

An Equal Opportunity Employer 
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WANTED 

ENGINEERS AND SCIENTISTS 

Engineers and Scientists go places fast while 
developing a wide variety of mobile military 
equipment in one of the world’s best equipped 
laboratories at a historic site located just 15 miles 
south of the nation's capital. As a key agency of 
the U.S. Army Mobility Equipment Command, which 
is headquartered in St. Louis, Mo., ERDL devel- 
ops materiel and techniques which enables troops 
to clear the way for our forces . . . and impede 
the movement of the enemy. 

• Civil Engineers 

• Chemical Engineers 

• Electrical Engineers 

• Electronic Engineers 

• Industrial Engineers 

• Mechanical Engineers 
• Mathematicians 
• Physics 


R&D Fields of endeavor include earthmoving equipment, industrial engines and turbines, fuel handling, 
environmental control, electric power and propulsion, direct energy sources, detectors, badges and morm 
craft mine warfare, fortifications and obstacles, camouflage and deceptton, water purification nudea 
weapons effects materials, and environmental testing. Procurement packages consisting of the specifica i , 
standards, drawings and tooling data American industry needs to manufacture quality equipment in qua - 

tity are also engineered. 


Position grade levels for candidates holding on appropriate degree begin at GS-5 level and I range 
through GS-12 for the exceptionally qualified candidate. Opportunities or graduate work extst at loca! 
colleges and universities in the Washington, D.C. area for qualified employees on a reimbursement basis. 
Representatives of the U. S. Army Materiel Command visit campuses each year to interview qualified can- 
didates. Interested students are asked to contact their Placement Offices for information. 


Direct inquires to: 

Chief, Professional Recruitment 
Civilian Personnel Office 
Bldg. T-2323, Room 9 
Fort Belvoir, Virginia 22060 


U. S. ARMY ENGINEER RESEARCH AND DEVELOPMENT LABORATORIES 

FORT BELVOIR, VIRGINIA 


an equal opportunity employer 


February, 1967 
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S.tnamonto State College 

I t" Muring Company 
'i ik Ih-m Aerospace Divs. 
i " Mu rd Missiles & Space Company 
' n Francisco Naval Bay Shipyard 
Western Gear Corp. 

St. Anselms College 

Sanders Associates, Inc. 

Western Electric Company, Incorporated 

St. Bonaventure Univ. 

Air Force Systems Command — Rome Air 
Development Center 

St. John Fisher College 

Air Force Systems Command — Rome Air 
Development Center 
Mink Group — General Precision, Inc. 

St. Joseph College 

Rohm and Haas Co. 

St. Lawrence Univ. 

Air Force Systems Command — Rome Air 
Development Center 

St. Louis Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 
The Boeing- Company 
Collins Radio Co. 

McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

System Div. — Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

St. Mary’s Univ., San Antonio 

Air Space Medical Div. — Brooks A.F.B., 
Texas 

Collins Radio Co. 

St. Olaf College 

Salsbury Lab. 

St. Thomas, College of 

Collins Radio Co. 

State Univ. of Iowa 

Salsbury Lab. 

Salt Lake City Trade Tech. 

Lawrence Radiation Laboratory 


Sam Houston St. College 

Air Space Medical Div. — Brooks A.F.B., 
Texas 

San Diego State College 

Air Force Flight Test Center. Edwards 
Air Force Base, Calif. 

Air Force Systems Command — A. F. 

Western Test Range 
The Boeing Company 
Fairchild Semiconductor 
General Dynamics — Convair Division 
Lockheed Missiles & Space Company 
Northrop Corporation 
Philco WDL 

San Francisco Naval Bay Shipyard 
Stanley Aviation Corp_ 

TRW Systems 
Western Gear Corp. 

San Jose State College 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Systems Command — A. F. 

Western Test Range 
Allis— Chalmers 
The Boeing Company 
Fairchild Semiconductor 
Field Service & Support Div. — Hughes 
Aircraft Co. 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

The Marquardt Corporation 

Naval Civil Engineering Laboratory 

Northrop Corporation 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Electric Company, Incorporated 

Western Gear Corp. 

Santa Clara, Univ. of 

The Boeing Company 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Philco WDL 

San Francisco Naval Bay Shipyard 
Western Gear Corp. 

Scranton, Univ. of 

Air Force Systems Command — Rome Air 
Development Center 
Radio Corporation of America 

Seattle Univ. 

The Boeing Company 


Lockheed Missiles 

Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

San Francisco Naval Bay Shipyard 
U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

Seton Hall Univ. 

Olin Mathieson Chemical Corp. 

Shimer College 

The Rauland Corp. 

Sioux Falls College 

Salsbury Lab. 

South Carolina State College 

Air Force Systems Command — Aeronautical 
Systems Div. 

System Div. Wright Air Force, Patterson, 
Ohio 

South Carolina, Univ. of 

Charleston Naval Shipyard 
McDonnell Co. 

Melpar Inc. (Sub. of WABCO) 

Olin Mathieson Chemical Corp. 

Rohm and Haas Co. 

USD A Forest Service 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

South Dakota Mines 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 
The Boeing Company 
Collins Radio Co. 

Delco Radio Div. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

McDonnell Co. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Electric Company, Incorporated 

South Dakota State Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Cessna Aircraft Co. — Military-Twin Div. 
Collins Radio Co. 

Delco Radio Div. 


GO 

WHERE 


YOU 

GROW 


with a bright, young, fast-moving company 

Bowles Engineering 

in an exciting, rapidly developing field 

Fluidics 


Be an important part of a new technology. Use your fluid 
mechanics and/or control systems background to play a 
key role in a rapidly expanding area of science and indus- 
try. Be an important part of Bowles Engineering ... the 
people who started it all and are still growing with the 
science. ■ If you’re interested in any phase of this im- 
portant, widening field ... if you have a Bachelor's, Mas- 
ter’s, or Doctor’s Degree in Mechanical, Electrical, or 
Aeronautical (Aerospace) Engineering . . . investigate 
your opportunity to get in on the ground floor with the 
firm that’s making a lot of the news, a lot of the progress. 
■ Pleasant suburban Washington, D.C., location; outstand- 
ing recreational and educational area with opportunities 
for advanced studies. 

Openings at all levels in R&D work, engineering & sales. 


Contact: Mr. M. Schweiger, Vice President 

BOWLES ENGINEERING CORP. 




9347 Fraser St., Silver Spring, Md. 20910 • 301/588-4731 
U.S. Citizenship Required ‘An Equal Opportunity Employer 


ENGINEERS 


Offers Challenging Opportunities in 

* DEVELOPMENT 

* PRODUCTION ENGINEERING 

* PROCESS ENGINEERING 

* PROJECT ENGINEERING 

* MARKET DEVELOPMENT 

* SALES 

With Exclusive Flame-Plating Process 

This is a well established but rapidly growing business with 
a network of plants and offices in strategically located principal 
cities throughout the U.S. and overseas. Our metallurgical coat- 
ings are needed and used in all industries both defense and 
non-defense. We are aggressively developing new applications, 
new materials, new markets and new businesses. 

Positions are available for engineers, who want to join a live 
and growing organization, where they can use and develop both 
their technical and management skills. Contributions are recog- 
nized and rewarded while working with operating and manage- 
ment people of our business and our customers in solving en- 
gineering, wear and other materials problems in diversified fields. 
Experience or interest in mechanics, dynamics, tool and ma- 
chine design, heat transfer, metallurgy, market development and 
technical sales will be helpful. If you are qualified and inter- 
ested, send a brief summary of your background to: 

Mr. A. M. Schunk 

UNION CARBIDE CORPORATION 

Linde Division 

Flame-Plating Department, Box 864 
1245 Main Street Indianapolis, Indiana 46224 

An Equal Opportunity Employer (M&F) 
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PRESENTING 


CONVAIR 


T he Convair Division of General 

Dynamics Corporation is one of the 
largest and most sophisticated 
aerospace and research firms in the 
country. It was formed in 1965 through 
the merger of two divisions of General 
Dynamics: the old Convair Division and the 
Astronautics Division, both in San Diego. 

The heritage of Convair dates back to 
aircraft production prior to and during 
World War II. In recent years the former 
Convair Division produced the Air Force 
F-102 and F-106 jet interceptors, the 880 
and 990 jet transports, and the Little Joe 
solid rocket booster. The Astronautics 
Division was the home of the Atlas, the first 
free-world ICBM, and the subsequent 
development of the Atlas as one of the 
nation's major space launch vehicles; 
many other aerospace and research 
programs were undertaken by Astronautics 
including Centaur— the first U.S. space 
rocket powered by liquid hydrogen. 

Company Description 

Convair is primarily involved in research, 
development and production connected 
with the aerospace industry. Its primary 
efforts are in complete systems and 
programs. The spectrum includes space 
launch vehicles, electronics systems, 
maneuverable re-entry vehicles, commer- 
cial and military aircraft and oceanographic 
research. 

Major programs include the Atlas space 
launch vehicle; the Atlas/Centaur booster 
program used to put the Surveyor space- 
craft on the moon; the design and installa- 
tion of complete telemetering stations; 
conversion programs on Convair military 
and commercial aircraft; satellite research; 
manned space systems, and oceanographic 
telemetering buoys. 

Opportunities 

A variety of outstanding career opportuni- 
ties are yours at Convair in the following 
areas of concentration; aeronautical, elec- 
trical, electronic, mechanical, engineering 
mechanics, engineering physics. 

Engineers will be assigned to the follow- 
ing areas; advanced systems, systems 


...A Great Name in Aerospace 



GENERAL DYNAMICS 


Convair Division 


analysis, space sciences, life sciences, 
information sciences, scientific data 
processing, aeroballistics, dynamics, 
thermodynamics, guidance, structures, 
mechanical design, electrical design, 
reliability, test engineering and materials 
research. 


Special Features and Attractions 

Convair offers outstanding fringe benefits 
including an Employee Savings and Stock 
Investment Plan to which the Company 
contributes as well as a Retirement Plan 
and Tuition Assistance Programs. Convair 
employees can select from many company- 
sponsored educational assistance pro- 
grams and detei mine for themselves which 
is best suited to their particular require- 
ments. These programs, held in conjunction 
with four highly rated local colleges and 
universities, include a tuition refund plan, 
an irregular work week to permit college 
attendance, an advanced-degree work- 
study program, special courses and 
seminars, and Doctoral Fellowships, 
among others. 

One of the nice things about working at 
Convair is living in San Diego . . . one of the 
country’s truly great resort centers. With 
only 10 degrees difference between Janu- 
ary and July highs, the sunny San Diego 
climate is pleasant throughout the year. 

Two great bays and 70 miles of ocean 
beaches provide all-year aquatic sports 
and fishing. Exciting Mexico is just a few 
miles away. Nearby mountains, a world- 
famous zoo and a marine park add to the 
fun . . . plus 64 golf courses for year ’round 
play. San Diego is an ideal family city with 
excellent schools. As the country’s 16th 
largest city, San Diego offers the best in 
cultural attractions, performing arts, pro- 
fessional sports, and other entertainment. 
Come to Convair... Where the Magic of 
Aerospace Unfolds. 


Please send a detailed resume to: 

Mr. J. J. Tan none 

Supervisor, Professional Placement and Personnel 

Department 130-90 

General Dynamics Convair Division 

5595 Kearny Villa Road 

San Diego, California 92112 


San Diego, California 
An Equal Opportunity Employer 


February, 1967 
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CREATIVE 

ENGINEERING 


Young Engineers like yourself 
with creative ideas receive early 
recognition at Harley— Davidson 
Motor Co. Play an important part 
in the design and development 
of our exciting motorcycles and 
golf cars. Assist a Sr. Project En- 
gineer with all phases of devel- 
opment from original design 
through performance testing. For 
information write enclosing a 
description of your education 
and biographical history to: 

PERSONNEL SUPERVISOR 

HARLEY-DAVIDSON 
Motor Co. 

P. O. Box 653, Milwaukee, Wl 53201 

An Equal Opportunity Employer 


Field Service & Support Div. — Hughes 
Aircraft Co. 

Lockheed Missiles & Space Company 
McDonnell Aircraft Corporation 
Salsbury Laboratories 
Sandia Corporation 

System Div. Wright Air Force, Patterson, 
Ohio 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

South Dakota, Univ. of 

The Boeing Company 

Salsbury Laboratories 

San Francisco Naval Bay Shipyard 

Southern California, Univ. of 

AC Electronics — Diw - G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — A. F. 

Western Test Range 
The Boeing Company 
Collins Radio Co. 

Container Corp. of Amer. 

Fairchild Semiconductor 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

Southern Florida, Univ. of 

Ford Motor Co. 

The Martin Co. 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 

Southern Illinois 

The Rauland Corp. 

Southeastern Louisiana College 

Chrysler Space Div. 

Southeastern Massachusetts Tech. Inst. 

Allis-Chalmers 
Rohm and Haas Co. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Southern Illinois University at Carbon- 
dale 

Collins Radio Co. 

McDonnell Aircraft Corporation 
Quaker Oats Co. 

TRW Systems 

Western Electric Company, Incorporated 

Southern Methodist Univ. 

Chrysler Space Div. 

Collins Radio Co. 

Fairchild Semiconductor 
Lawrence Radiation Laboratory 
Lockheed Missiles 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Co. 

Western Electric Company, Incorporated 

Southern Mississippi, Univ. of 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
TRW Systems 

Southern Univ. 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Bendix Products Aerospace Division 
Chrysler Space Div. 

The Martin Co. 

McDonnell Aircraft Corporation 


Pan American World Airways 
San Francisco Naval Bay Shipyard 
System Div. Wright Air Force, Patterson, 
Ohio 

TRW Systems 
USD A Forest Service 

Southwestern Louisiana, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Chrysler Space Div. 

San Francisco Naval Bay Shipyard 
System Div. Wright Air Force, Patterson, 
Ohio 

TRW Systems 

USDA Forest Service 

U.S. Navy Ship Systems Command 

Southwest Missouri State 

Collins Radio Co. 

Southwest Texas State 

Air Space Medical Div. — Brooks A.F.B., 
Texas 

Spartanburg County Tech 

Lockheed Missiles 

Spring Hill College 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Stanford Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Avco Missile Systems Div. 

The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 

General Dynamics — Convair Division 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

LTV Aerospace Corporation 

McDonnell Aircraft Corporation 

The Mitre Corporation 

Naval Civil Engineering Laboratory 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Philco WDL 
Quaker Oats Co. 

Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 

Sperry Rand Research Center 

TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

Stevens Institute 

Air P'orce Systems Command— Rome Air 
Development Center 
Allis-Chalmers 
Avco Missile Systems Div. 

Bowles Engineering Corp. 

Dresser Clark Div. — Dresser Ind., Inc. 
General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Lockheed Missies 
The MITRE Corp. 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

Sandia Corporation 

U. S. Naval Air Station 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Stout State College 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 


ENGINEERING CAREERS 

We need June graduates as well as recent graduates in mechanical or electrical engi- 
neering to start with a subsidiary of one of the country's finest corporations. 

We are a leading supplier of electro-mechanical control devices to the automotive 
and appliance industries. 

Our R&D positions offer you: Challenge, Growth and Advancement, Security, Modern 
Air Conditioned Lab., Convenient Location to Downtown Chicago, and a Complete Benefit 
Program including Tuition Reimbursement. 

We also have several summer openings for undergraduate engineering students. 


L. W. Warfield 

R&D Administrator 

The Dole Valve Company 

6201 Oakton Street 

Morton Grove, Illinois 60053 




108 colorful pages . . . illustrates over 250 
kits for space-age fun at 50% savings. Build 
your own stereo system, color TV, electronic 
organ, guitars & guitar amplifier, portables, 
marine electronics, ham and shortwave ra- 
dio, plus many more. No special skills or 
knowledge needed. Find out how easy it 
is . . . mail coupon for FREE copy! 


>>3 HEATHEIT* 


Heath Company, Dept. 234-1 1 

Benton Harbor, Michigan 49022 
Please send FREE 1967 Heathkit Catalog. 

Name__ 


CL-256 ] 


I 

| Address. 

I 


.State. 
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GENERAL 



ELECTRIC 


POWER TRANSMISSION DIVISION 


■III SHU IE 1111111 IMISltUl ElliniEII 


For the Needs of Those Who Make It Possible 
to Conquer the Moon or the Seas I 


Electricity is the “spark” of all progress! More than 90% of all energy 
used to power machinery is electrical energy. Sixty years ago, America s 
industrial plants were powered mainly by water wheels, steam engines, 
and the muscle power of workers themselves. 

Today, electricity is the muscle of all industry, regardless of how it is 
generated. And, GE its “mentor”, through creative research and engi- 
neering. At our Power Transmission Division in Philadelphia revolu- 
tionary breakthroughs are not uncommon. Take for instance our new air- 
blast circuit breaker capable of handling power faults of 35,000,000,000 
volt amperes in l/30th of a second ... or the vacuum power interrupter 
which literally “bottles outer space”, and creates a vacuum within a glass 
enclosure ... or the world’s largest high power-rated silicon rectifier cells 
manufactured at our semi-conductor facility. 


Today’s career opportunities are avail- 
able for College graduates in Engineer- 
ing — all disciplines, Mathematics, 
Physics, Chemistry and other fields in 


But GE does not rest on its laurels. Just as “Progress is our most impor- 
tant Product” ... so is RESEARCH, too, the basis for all progress at 
General Electric where our engineers and scientists at BOTH graduate 
and senior levels are constantly searching for new and more efficient 
ways of doing things. 


Continuing research, development, application and manufacturing work 
in such fields as plasma arc processes, electrical and mechanical tran- 
sients, vacuum technology, aerothermodynamics, extra high voltage 
power transmission, both AC and DC, and solid state power conversion 
equipment, create a constant need for college graduates in all areas of 
education. 


• BASIC and APPLIED RESEARCH 

• DESIGN, DEVELOPMENT and 
APPLICATION ENGINEERING 

• PRODUCTION ENGINEERING 

• PLANT ENGINEERING 

• MANUFACTURING 

• MARKETING 
•ACCOUNTING *EDP 


If you are interested in a “down-to-earth” 
career connection with one of America's 
foremost companies, send your resume In 
confidence to Mr. Ralph Wiggins. 


GENERAL 



ELECTRIC 


POWER TRANSMISSION DIVISION 
6901 Elmwood Avenue, Philadelphia, Pa. 19142 


An Equal Opportunity Employer/Males & Females 
(Be sure and see the other General Electric ad in this issue) 


February, 1967 
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Allis— Chalmers 
Collins Radio Co. 

Susquehanna Univ. 

Rohm and Haas Co. 

Swarthmore College 

Grumman Aircraft Engineering 
Corporation 

Syracuse Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Dresser Clark Div.— Dresser Ind., Inc. 
Container Corp. of Amer. 

Fairchild Semiconductor 
General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
The Mitre Corporation 
Moog, Inc. 

Naval Underwater Weapons Research & 
Engineering Station 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

System Div. — Wright Air Force, 

Patterson, Ohio 
U. S. Naval Air Station 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Talladega College 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Temple Univ. 

Rohm and Haas Co. 

Tennessee A & I State Univ., Nashville 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — A. F. 

Eastern Test Range 
Bendix Products Aerospace Division 
Charleston Naval Shipyard 
Lockheed Missiles & Space Company 
The Martin Co. 

McDonnell Aircraft Corporation 
Melpar Inc. (Sub. of WABCO) 

Olin Mathieson Chemical Corp. 

Pan American World Airways 

Sandia Corporation 

System Div. Wright Air Force, 

Patterson, Ohio 


TRW Systems 

USD A Forest Service 

U.S. NaTvy Marine Eng. Lab 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Tennessee Technological Univ. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Barber-Greene Company 
Charleston Naval Shipyard 
System Div. — Wright Air Force, 

Patterson, Ohio 
USD A Forest Service 
U. S. Naval Ammunition Depot 

Tennessee Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 
Barber-Greene Company 
The Boeing Company 
Charleston Naval Shipyard 
Collins Radio Co. 

Ford Motor Co. 

General Dynamics — Convair Division 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 
Melpar Inc. (Sub. of WABCO) 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
System Div. — Wright Air Force, 

Patterson, Ohio 
USDA Forest Service 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Texas A & M Univ. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Air Space Medical Div. — Brooks A.F.B., 
Texas •*' 

Allis-Chalmers 
The Boeing Company 
Chrysler Space Div. 

Collins Radio Co. 

Container Corp. of Amer. 

General Dynamics — Convair Division 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 

Northrop Corporation 

Olin Mathieson Chemical Corp. 


Rohm and Haas Co. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

USDA Forest Service 

U.S. Navy Ship Systems Command 

Western Electric Company, Incorporated 

Texas Arts and Industries College 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 
Missile Development Center 

Texas Christian College 

Collins Radio Co. 

Texas Southern Univ. 

Lockheed Missiles & Space Company 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Texas State 

Air Force Systems Command — A. F. 

Missile Development Center 
Air Space Medical Div. — Brooks A.F.B., 
Texas 

Texas Tech. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
Lawrence Radiation Laboratory 
LTV Aerospace Corporation 
McDonnell Co. 

Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Texas, Univ. of, Austin 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Allis-Chalmers 
The Boeing Company 
Chrysler Space Div. 

Collins Radio Co. 

Container Corp. of Amer. 



Gannett Fleming Corddry & Carpenter, Inc. 

Consulting Engineers 
600 North Second Street 
Harrisburg, Pennsylvania 17105 


MAKE SENSE? 

OF COURSE NOT! 


Neither does trusting your professional career 
to non-professionals. Tech Square’s engineer/ 
consultants can help you realize your employ- 
ment goals practically on a real-time basis. 

We provide personnel consulting and place- 
ment services for the engineering, scientific 
and technical disciplines without cost or obli- 
gation. Our Cambridge location is in the heart 
of the academic and scientific communities 
giving us a wide range of newly created posi- 
tions each month. 

Send your resume or an outline of your ex- 
perience, in complete confidence to Mr. Floyd 
W. Brown at: 

TECH SQUARE PERSONNEL 

720 Massachusetts Avenue 
Cambridge, Massachusetts 02139 
Phone (617) 491-8800 

an equal opportunity service 


Job openings for all types of civil, structural, sani- 
tary (water and industrial wastes) and mechanical 
engineers in Harrisburg, Philadelphia and Pittsburgh, 
Pennsylvania; Indianapolis, Indiana; Great Neck, 
Long Island and Elmira, New York. 


An Equal Opportunity Employer 
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We look forward to an opportunity to 
meet you in the near future. The follow- 
ing information about the J. M. Huber 
Corporation will acquaint you with our 
company and operations. 

Almost a century after its founding 
as a manufacturer of printing inks and 
pigments, Huber today is a diversified 
company producing oil and natural gas, 
chemicals and pigments, carbon black, 
kaolin clay, printing inks, and other 
products. Here is an abbreviated sum- 
mary of our most important operations. 

Oil and Gas 

The Oil and Gas Division (head- 
quartered in Denver) explores for and 
produces crude oil and natural gas in 
twelve states and two Canadian 
provinces. 

This Division operates 1600 wells. 
Some of the gas produced is used in 
our carbon black plants at Borger, but 
most is sold to pipelines supplying in- 
dustrial and domestic consumers of gas 
for fuel. Crude oil is sold to refiners. 

Chemicals and Pigments 

The Chemicals Division has head- 
quarters and laboratories at Havre de 
Grace, Maryland, and plants at Havre 
de Grace and Etowah, Tennessee. It 
produces sodium silico aluminates, 
known as Zeolex®; silicic acid pig- 
ments, and other inorganic chemicals. 

These products are used to improve 
the brightness and printing properties 
of paper, to condition other chemicals 
and fine powders or granular materials 


to prevent caking, and to improve the 
processing and durability of rubber 
products. In addition, our chemicals 
are used as extenders in paint and ink. 

Carbon Black 

Headquarters and laboratories are at 
Borger, Texas, where both furnace and 
channel blacks are produced; furnace 
black is also produced at our Eldon 
(Baytown), Texas plant. Carbon black 
is an essential reinforcing agent in 
rubber compounds, and must be pro- 
duced to rigid specifications in a care- 
fully controlled petro-chemical process. 

Clay 

Huber operates many kaolin clay 
mines, and clays are beneficiated by 
both chemical and mechanical proc- 
esses to meet the specifications of 
many industries. Constant prospecting 
goes on to maintain and increase 
reserves. Overburden is removed by 
walking draglines and other earth- 
moving equipment. Clay is mined by 
smaller draglines and power shovels. 

Headquarters and laboratories of 
this division are at Huber, Georgia, 
near Macon. Plants are located at 
Huber and Wrens, Georgia, and at 
Langley and Graniteville, South 
Carolina. 

Ink 

With headquarters and laboratories 
at Menlo Park, New Jersey, the Ink 
Division has extensive production and 
distribution facilities in the United 
States. A leading supplier of black and 



J. M. HUBER CORPORATION 

—An Equal Opportunity Employer- 


color inks to newspapers and to the 
packaging industry, we also supply 
inks to magazines, comics and paper- 
back books. 

Research 

The Chemicals, Carbon Black, Clay 
and Ink Division each maintains its 
own research and development facil- 
ity. Because many of our products have 
interrelated uses, research personnel 
frequently collaborate with their 
counterparts in other divisions seeking 
solutions to common problems. 

Huber has opportunities for engineers 
and chemists in research and engineer- 
ing. If you want further information, 
write to the Technical Director of the 
division of interest to you. 

Chemicals Division, P.O. Box 310, Havre 

de Grace, Maryland 21078 

Carbon Black Division, P.O. Box 831, 

Borger, Texas 79006 

Clay Division, Huber, Georgia 31040 

Ink Division, Menlo Park, New Jersey 

08837 


THIS IS HUBER, a 

concisely written and 
illustrated booklet de- 
tailing Huber’s growth 
and diversification, is 
yours for the asking. 
Write to J. M. Huber 
Corporation, Menlo 
Park, New Jersey 08837. 
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Fairchild Semiconductor 
Ford Motor Co. 

General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
LTV Aerospace Corporation 
The Martin Co. 

McDonnell Aircraft Corporation 

The Mitre Corporation 

Naval Civil Engineering Laboratory 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Texas, Univ. of., El Paso 

Air Force Systems Command — A. F. 
Missile Development Center 

Texas Western College 

Collins Radio Co. 

Hercules Incorporated 
LTV Aerospace Corporation 
Naval Civil Engineering Laboratory 
Naval Shipping Engr. Center of Calif. 

San Francisco Naval Bay Shipyard 
U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 

Texas Woman’s Univ. 

Air Space Medical Div., Brooks A.F.B., 
Texas 

Tift College 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Toledo, Univ. of 

AC Electronics— Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 
The Boeing Company 
Delco Radio Div. 

Dresser Clark Div. — Dresser Ind., Inc. 

GMC Truck & Coach Division 
McDonnell Co. 

The Rauland Corp. 

Western Electric Company, Incorporated 

Tri-State College 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

The Boeing Company 


Delco Radio Div. 

Dresser Clark Div.- — Dresser Ind., Inc. 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
Radio Corporation of America 
Stanley Aviation Corp. 

Western Electric Company, Incorporated 

Trinity Univ. 

Air Space Medical Div. — Brooks A.F.B., 
Texas 

Tufts Univ. 

Allis— Chalmers 
The Boeing Company 

General Dynamics — Electric Boat & Quincy 
Divisions 

Jackson & Moreland 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Tulane 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Chrysler Space Div. 

Field Service & Support Div. — Hughes 
Aircraft Co. 

McDonnell Co. 

Melpar Inc. (Sub. of WABCO) 

Northrop Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 

Tulsa, Univ. of 

Air Force Systems Command — A. F. 

Eastern Test Range 
LTV Aerospace Corporation 
US. Navy Ship Systems Command 

Tuskegee Institute 

Air Force Systems Command — Aeronautical 
Systems Div. 

Air Force Systems Command — Air Proving 
Ground Center 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Charleston Naval Shipyard 
Lockheed Missiles & Space Company 
The Martin Co. 

McDonnell Aircraft Corporation 
Northrop Corporation 
Pan American World Airways 
Philco WDL 
Sandia Corporation 


System Div. Wright Air Force, Patterson, 
Ohio 

Western Electric Company, Incorporated 

Union College 

Air Force Systems Command — Rome Air 
Development Center 
Grumman Aircraft Engineering 
Corporation 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Upper Iowa Univ. 

The Rauland Corp. 

Salsbury Laboratories 

Ursinus College 

Rohm & Haas Co. 

Utah State 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
The Boeing Company 
Fairchild Semiconductor 
Lawrence Radiation Laboratory 
Lockheed Missiles 
LTV Aerospace Corporation 
Philco WDL 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
Western Electric Company, Incorporated 

Utah Trade Tech. 

Lawrence Radiation Laboratory 

Utah, Univ. of 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
The Boeing Company 
Fairchild Semiconductor 
General Dynamics Convair Div. 

Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Philco WDL 
Sandia Corporation 
San Francisco Naval Base Shipyard 
Western Electric Company, Incorporated 
Western Gear Corp. 

Utica College 

Air Force Systems Command — Rome Air 
Development Center 

Valparaiso Univ. 

AC Electronics — Div. G.'M. Motors, 
Milwaukee, Wise. 


BLUE CHIP 

ENGINEERING OPPORTUNITY 


If you'd like to work for a Company with proven engineering 
success in projects from wind tunnels and environmental cham- 
bers to petrochemical and cryogenic processing; and if you'd 
like the growth opportunities and benefits provided by a world 
leader in its field; JOIN US I 


WE'RE LOOKING FOR AMBITIOUS 

• Mechanical Engineers • Chemical Engineers 

• Petroleum Engineers • Industrial Engineers 

• Metallurgical Engineers 

FOR DESIGN AND MARKETING POSITIONS AT 

Engine & Compressor Dept., Olean, N. Y. 

Turbo Compressor Dept., Olean, N. Y. 

Gas Turbine Dept., Olean, N. Y. 

Compressor & Vacuum System Dept., Bradford, Pa. 

Systems Analysis and Programming Dept., Olean, N. Y. 
Process, Gas and Industrial Market Depts., major world cities 


Please write Paul Wenderlich, Central Personnel Dept. 

DRESSER DRESSER CLARK DIVISION 

INDUSTRIES, INC. NO. 5th ST., P. O. BOX 560, OLEAN, N. Y. 


An Equal Opportunity Employer 


SPECIALIST IN ENGINEERING and 
TECHNICAL PLACEMENT 

• through a nationwide computerized system 

• with listings from hundreds of the nation’s largest and most 
progressive companies 

• all fees paid by employer 

Submit your resume and transcript of grades with 
location preference and salary expectation. 

RELIABLE 

“Omaha’s Job Center” 

Member of National Personnel Consultants 
930 City National Bank Bldg. 

16th and Harney 402/341-3315 

Omaha, Nebraska 68102 


ENGINEERING EXECUTIVE SEARCH 


MASSIVE 

NATIONWIDE 

CAPABILITY 



WE CAN HELP YOU 
WRITE A GOOD, 
PROFESSIONAL 
RESUME 


Address Correspondence and Resume to 

J. Allen Shaw, General Mgr. 
Executive-Engineering Division 

SHAW EMPLOYMENT SERVICE 


815 Fisk Building 
AMARILLO, TEXAS 79101 

Phone: (806) 376-5511 Telex: 73-821 
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Space and missile research and development 
activities at Avco constantly reach newer and 
higher peaks of sophistication . . . providing 
young scientists and engineers every oppor- 
tunity to reach corresponding peaks of 
achievement and reward. Research and de- 
velopment operations are currently carried 
out in two separate organizational facilities. 



SPACE SYSTEMS 
DIVISION 

Offers exciting opportunities to 
participate in vital programs 
concerned with scientific satel- 
lites and unmanned planetary 
spacecraft. 

OPPORTUNITIES 

Apollo Re-entry Systems; 
Planetary Exploration; Scien- 
tific Satellites; Guidance, Con- 
trol & Communications Subsys- 
tems; Electric Propulsion Sys- 
tems; Materials Technology; 
Heat Protection Systems; En- 
vironmental Sciences; Satellite 
Survivability. 



Additional advantages of an Avco association are a location 
convenient to M. I. T., Harvard, and other fine universities 
. . . plus a meaningful education plan to help finance ad- 
vanced degree programs. Your associates are top echelons 
of creative personnel who have pioneered and contributed 
massively to virtually every aspect of space and missile 
development. You’ll enjoy an excellent salary and a liberal 
and comprehensive benefits plan. 

For Complete Information, Write To: 

Mr. R. Faulstich, Dept. C-l 

AVCO SPACE SYSTEMS DIVISION 

LOWELL INDUSTRIAL PARK, LOWELL. MASSACHUSETTS 01051 


Mr. P. C. Dowd, Dept. C-2 

AVCO MISSILE SYSTEMS DIVISION 

201 LOWELL STREET. WILMINGTON, MASSACHUSETTS 01887 



MISSILE SYSTEMS 
DIVISION 

Currently engaged in large 
scale programs which encom- 
pass ballistic missile re-entry 
systems, advanced penetration 
aids for strategic and tactical 
weapons systems, telemetry and 
instrumentation, flight testing, 
maneuvering re-entry systems, 
and computer services. 

OPPORTUNITIES 

Electronic and Electro-mechan- 
ical Engineering; Aerospace 
Vehicle Design; Advanced Sys- 
tems and Penetration Aids; Test 
and Evaluation; Reliability En- 
gineering; Arming and Fuzing; 
Systems Engineering. 



An equal opportunity employer 



February, 1967 
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Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Cessna Aircraft Company — Military Div. 
Collins Radio Co. 

Delco Radio Div. 

GMC Truck & Coach Division 
McDonnell Aircraft Corporation 
System Div. Wright Air Force, 

Patterson, Ohio 

U. S. Naval Ammunition Depot 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Vanderbilt Univ. 

Allis— Chalmers 
McDonnell Co. 

National Institutes of Health 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Rohm and Haas Co. 

Sandia Corporation 

USDA Forest Service 

U. S. Naval Ammunition Depot 

Western Electric Company, Incorporated 

Vermont, Univ. of 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Radio Corporation of America 

Western Electric Company, Incorporated 

Villanova Univ. 

Air Force Systems Command — Rome Air 
Development Center 
Allis— Chalmers 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Hercules Incorporated 
Norden Div. of UAC 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

U. S. Naval Air Station 

U.S. Navy Ship Systems Command 

Vector Div. UAC 

Western Electric Company, Incorporated 


Virginia Military Institute 

USDA Forest Service 

Virginia Polytechnic Institute 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis-Chalmers 

The Black & Decker Mfg. Co. 

Charleston Naval Shipyard 
Dresser Clark Div. — Dresser Ind., Inc. 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Grumman Aircraft Engineering 
Corporation 

Lockheed Missiles & Space Company 
Melpar Inc. (Sub. of. WABCO) 

The Mitre Corporation 
Naval Ord. Station, Indian Head, Md. 
Naval Underwater Weapons Research & 
Engineering Station 
Northrop Corporation 
Olin Mathieson Chemical Corp. 

Pan American World Airways 
Radio Corporation of America 
Sandia Corporation 
System Div. — Wright Air Force, 

Patterson, Ohio 
USDA Forest Service 
U. S. Naval Ammunition Depot 
Western Electric Company, Incorporated 

Virginia State College 

U.S. Navy Ship Systems Command 
Western Electric Company. Incorporated 

Virginia, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Bowles Engineering Corp. 

Container Corp. of Amer. 

Lockheed Missiles & Space Company 
Melpar Inc. (Sub. of WABCO) 

Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haase Co. 

System Div. — Wright Air Force, 

Patterson, Ohio 
TRW Systems 
USDA Forest Service 
U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 


Wartburg College 

Salsbury Lab 

Washington College, Chestertown 

The Black & Decker Mfg. Co. 

Washington State Univ. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Allis— Chalmers 
The Boeing Company 
Fairchild Semiconductor 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
TRW Systems 

Western Electric Company, Incorporated 
Western Gear Corp. 

Washington Univ. 

Allis— Chalmers 
The Boeing Company 
Collins Radio Co. 

Fairchild Semiconductor 
Ford Motor Co. 

McDonnell Aircraft Corporation 
Olin Mathieson Chemical Corp. 

San Francisco Naval Bay Shipyard 
TRW Systems 

U.S. Naval Ship Systems Command 
Western Electric Company, Incorporated 

Washington, Univ. of 

Air Force Flight Test Center, Edwards 
Air Force Base, Calif. 

Air Force Missile Div. — Halloman Air 
Force Base, New Mexico 
Air Force Systems Command — A. F. 

Missile Development Center 
Allis— Chalmers 
Avco Missile Systems Div. 

The Boeing Company 
Container Corp. of Amer. 

Fairchild Semiconductor 
Ford Motor Co. 

General Dynamics — Convair Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
Naval Civil Engineering Laboratory 
Naval Ship Engr. Center of Calif. 

Northrop Corporation 
Philco WDL 


CRITICAL DEFENSE POSITIONS 


Engineers 

* • Chemical 

*• * • Mechanical 



• Electronic 
* • Aerospace 

The Solid Propellant 
Field Offers You— 

A challenging, enlightened, and re- 
warding future with opportunity for 
further study, professional atmosphere, 
project responsibility, and management 
experience. 

For information contact: 

Naval Ordnance Station* 
Employment Officer 
Indian Head, Maryland 
20640 

formerly U. S. Naval Propellant Plant 


* An Equal Opportunity Employer 


KOEHRING MEANS BUSINESS 

ENGINEERS INTERESTED IN THE EXCITING AREAS OF 
PLASTICS, METALFORMING, HYDRAULICS, CONSTRUC- 
TION MACHINERY, PULP AND PAPER MACHINERY, 
MATERIAL HANDLING SYSTEMS ARE OFFERED A 
WORLD OF OPPORTUNITY BY THIS WORLD-WIDE 
ORGANIZATION. IF YOU MEAN BUSINESS LET US 
HAVE YOUR RESUME. SEND TO: 

G. J. Dettlaff 

KOEHRING COMPANY 

1701 W. Wisconsin Ave. 

Milwaukee 1, Wisconsin 

SPC. 15 


K 

KOEHRING 


PROFESSORS 
PLACEMENT DIRECTORS 

If you would like to assure receipt of bulk copies of next fall’s 
E/O College Edition for distribution among your senior and 
graduate students in math/science/engineering, write: 

Circulation Manager 

eng ineerin g op portunities 

College Edition 

1020 Church St., Evanston, III. 60201 

Indicate the number of copies you would like to receive and 
the complete address (including zipcode) to which they should 
be shipped. 
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Career 


opportunities for 

the U. S. 


Engineers in 
Forest Service. 


The Forest Service of the U. S. Department of Agri- 
culture has over a sixty year history of land resource 
management. Under a policy of Multiple Use Man- 
agement we conserve the basic land resources while 
at the same time produce high-level sustained yields 
of water, timber, recreation, forage, and wildlife. 
These are harmoniously blended into the manage- 
ment pattern for the use and benefit of the people. 
The Southern Region is divided into 14 administra- 
tive National Forest units located in the 14 southern 
states. 


To meet the challenges in managing the land and 
its resources we employ Engineers which are an im- 
portant part of our team. Our Civil Engineers carry 
out diverse assignments in highway, bridge, sanitary, 


hydraulic, structural and construction engineering. 
This includes the planning, designing and construc- 
tion phases of work. Occasionally we need Electronic 
and Mechanical Engineers for forest communications 
and equipment management. 

For the man who likes the outdoors; wants to be part 
of an important mission; and is interested in a chal- 
lenging professional career with plenty of opportunity 
for advancement, the Forest Service is worth consid- 
ering. For further information contact: 

Regional Forester 
Personnel Management E 
50 Seventh Street, N. E. 

Atlanta, Georgia 30323 
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THE REVOLUTIONARY NEW 


vjpOCK€Y 

U.S. 4 FOREIGN PATENTS PENDING 



Wall or 

Table Model $14.95 

World's First and Only 
Record Holder With 
Permanent Index for 
Instantaneous Selection 
and Replacement 

• HOLDS 120 RECORD ALBUMS IN ONLY 17" OF SPACE 

• ALL RECORD ALBUMS ARE COMPLETELY CATALOGED 
AND NUMBERED 

• ONLY THE RECORD IS REMOVED, NEVER THE ALBUM 

• PLACES ANY DESIRED RECORD AT YOUR FINGERTIPS 
IN A SECOND 

• ENDS RECORD CLUTTER AND TIME CONSUMING 
SEARCHING 

• PROTECTS RECORDS BY ELIMINATING CARELESS 
HANDLING 

• DISC JOCKEY STAND IS 17" WIDE X 30" HIGH 

• FINISH IS GOLDEN PLATED HEAVY DUTY TUBING 

Complete with Heavy 
Duty Punch, Index 
and 240 N umber T aba 

Self Mounted Floor Model 

$16.95 Postpaid 



SCIENCE/SYSTEMS 


Sandia Corporation 

San Francisco Naval Bay Shipyard 

TRW Systems 

U.S. Naval Civil Engr. Labs of Calif. 
Western Electric Company, Incorporated 
Western Gear Corp. 

Wayne State Univ. 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 
The Boeing Company 
Collins Radio Co. 

GMC Truck & Coach Division 
Lockheed Missiles 
McDonnell Co. 

The Rauland Corp. 

System Div. — Wright Air Force, 

Patterson, Ohio 
TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Webb Institute 

Lockheed Missiles & Space Company 

Wentworth Institute of Technology 

General Dynamics — Electric Boat & Quincy 
Divisions 

Wesleyan College 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Western Illinois 

The Rauland Corp. 

Western Michigan Univ. 

GMC Truck & Coach Division 
The Rauland Corp. 

Western New England College 

Naval Underwater Weapons Research & 
Engineering Station 

Western Electric Company, Incorporated 

Western Reserve Univ. 

GMC Truck & Coach Division 
National Institutes of Health 

West Virginia Institute of Tech. 

The Black & Decker Mfg. Co. 

The Boeing Company 

U.S. Navy Ship Systems Command 

West Virginia, Univ. of 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 
The Boeing Company 
Field Service & Support Div. — Hughes 
Aircraft Co. 

McDonnell Co. 

Melpar Inc. (Sub. of WABCO) 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm & Haas Co. 

System Div. Wright Air Force, Patterson, 
Ohio 

U. S. Naval Air Station 

U.S. Navy Ship Systems Command 

Chrysler Space Div. 

Western Electric Company, Incorporated 

Wichita State Univ. 

Cessna Aircraft Co. — Military— Twin Div. 
Field Service & Support Div. — Hughes 
Aircraft Co. 

LTV Aerospace Corporation 
McDonnell Aircraft Corporation 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
Stanley Aviation Corp. 

Western Electric Company. Incorporated 

Wilkes College 

Radio Corporation of America 

Western Electric Company. Incorporated 

Williams College 

Rohm & Haas Co. 

Wisconsin State, Platteville 

Allis-Chalmers 
The Boeing Company 

Wisconsin State, Whitewater 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 

Wisconsin, Univ. of, Madison 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Aeronautical 
Systems Div. 

Allis— Chalmers 

Bendix Products Aerospace Division 
The Boeing Company 
Collins Radio Co. 

Container Corp. of Amer. 

Delco Radio Div. 

Fairchild Semiconductor 
Field Service & Support Div. — Hughes 
Aircraft Co. 


Ford Motor Co. 

General Dynamics — Convair Division 
General Dynamics — Electric Boat & Quincy 
Divisions 

GMC Truck & Coach Division 
Lawrence Radiation Laboratory 
Lockheed Missiles & Space Company 
The Martin Co. 

McDonnell Aircraft Corporation 

The Mitre Corporation 

Olin Mathieson Chemical Corp. 

Quaker Oats Co. 

Radio Corporation of America 
Rohm & Haas Co. 

Salsbury Laboratories 
Sandia Corporation 
San Francisco Naval Bay Shipyard 
System Div. Wright Air Force, Patterson, 
Ohio 

TRW Systems 

U.S. Navy Ship Systems Command 
Western Electric Company. Incorporated 

Wisconsin, Univ. of, Milwaukee 

AC Electronics — Div. G.M. Motors, 
Milwaukee, Wise. 

Allis— Chalmers 

GMC Truck & Coach Division 

Woman’s College of Georgia 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 

Worcester Polytechnic Institute 

AC Electronics Div. — G.M. Motors, 
Milwaukee, Wise. 

Air Force Systems Command — Electronic 
Systems Div. 

Air Force Systems Command — Rome Air 
Development Center 
Allis— Chalmers 

Dresser Clark Div. — Dresser Ind., Inc. 
Electronic Systems Div., Hanscon Field, 
Mass. 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 
Jackson & Moreland 
The Mitre Corporation 
Naval Underwater Weapons Research & 
Engineering Station 
Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Rohm and Haas Co. 

Sanders Associates, Inc. 

U.S. Navy Ship Systems Command 
Western Electric Company, Incorporated 

Wyoming, Univ. of 

Allis— Chalmers 

The Boeing Company 

Cessna Aircraft Co., Military-Twin Div. 

Collins Radio Co. 

General Dynamics — Convair Division 

Lawrence Radiation Laboratory 

Lockheed Missiles & Space Company 

LTV Aerospace Corporation 

Naval Civil Engineering Laboratory 

Philco WDL 

Sandia Corporation 

San Francisco Naval Bay Shipyard 

Western Electric Company, Incorporated 

Xavier Univ., Cincinnati 

Air Proving Grd. Ctr., Eglin A.F.B., Fla. 
Chrysler Space Div. 

GMC Truck & Coach Division 

Xavier Univ. at New Orleans 

Bendix Products Aerospace Division 
Olin Mathieson Chemical Corp. 

Yale Univ. 

General Dynamics — Electric Boat & Quincy 
Divisions 

Grumman Aircraft Engineering 
Corporation 

Olin Mathieson Chemical Corp. 

Radio Corporation of America 
Sanders Associates, Inc. 

Western Electric Company. Incorporated 

Youngstown Univ. 

Allis— Chalmers 

The Black & Decker Mfg. Co. 

GMC Truck & Coach Division 
McDonnell Co. 

Western Electric Company. Incorporated 


Among Hie advertisers in this issue: 
AIRCO — Air Reduction 
Sprague Electric Company 
Xerox Corp. 

. . . and many others 

will be interviewing at many schools 
this year. Unfortunately, their schedules 
of campus visits either were not avail- 
able at press time or were received too 
late to be included in this list. So be 
sure to check your Placement Director 
for details. 
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We have friends in high places 



...orbiting the sun ... orbiting the 
earth... and even at home on the 
Moon. Like all friends, they have some- 
thing in common. They were conceived 
by scientists and engineers at the Jet 
Propulsion Laboratory in Pasadena. 

We've soft-landed on the Moon, 
photographed Mars, flown by Venus, and 
now we're serving notice on the rest of 
the Solar System. And that's only the 
beginning. 


Ambitious upcoming missions such as 
Voyager and Mariner '67 have created 
across-the-board openings in a wide 
variety of disciplines. Here's your chance 
to exchange ideas with some of the finest 
minds in space exploration. The very 
same minds that gave birth to Surveyor, 
Mariner and Ranger. 

You'll like living in Southern California, 
too. Where people like you are making 
things happen. So, if you're a man with 


"An equal opportunity employer." Jet Propulsion Laboratory is operated by the California Institute of Technology for the 

February, 1967 


his eye on tomorrow . . . we promise you 
the Moon . . . and we deliver. 

Want to know more about JPL? Talk 
to your placement director, or send a 
letter to Mr. Wallace Peterson, Super- 
visor, Employment. Next time JPL comes 
to your campus ... we'll be looking for 
you. 


JET PROPULSION LABORATORY 



4800 Oak Grove Dr., Pasadena, Calif. 91 103 
Attention: Professional Staffing Dept. 564 


National Aeronautics and Space Administration. 
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AVIONIC CONTROLS 


Now. . . and in the future, at: 


GENERAL 



ELECTRIC 


Our breakthrough for the F-111 tactical fighter is history. Others are now in 
the making. Which means that the time is ripe right now for you to join our 
Avionics team. 

It’s the same team which pioneered the development of the flight control 
system for the supersonic variable sweep wing F-111. And if you think that 
was a technical challenge, wait until you see what we're tackling now. 

Here are just 4 examples of other areas in which we’re currently hard at 
work: 

• Computed Display Systems 

• Solid State Rate Sensors 

• Airborne Redundant Hydraulic Servos 

• Digital/Analog Computers using MOS Devices 


Qualified EE's, ME’s, AE’s and Physicists write to: J. P. Gehrett, Manager-Technical Recruiting, Light Military Electronics De- 
partment, Avionic Controls Business Section, General Electric Company, Room 59B, 600 Main Street, Johnson City, New York. 

An Equal Opportunity Employer (M&F) 

(Be sure and see the other General Electric ad in this issue) 
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Your original copy of this form will be retained at the offices of ENGINEERING 
OPPORTUNITIES and will be used for no other purpose than to notify the specific 
firms which you have checked (on the reverse side) of your interest. 


SPRING 

1967 


s 

c 

H 

O 

O 

L 


E 

M 

P 

L 

O 

Y 

M 

E 

N 

T 


TYPE OR PRINT CLEARLY FOR PHOTO REPRODUCTION 


Name: 

School: 

Your Campus Address: 


Age: 


Phone: 


Home Address: 


(city) 


(state) (zip) 


Phone: 


Job Desired: 


(city) (state) (zip) 


Geographic Preference: 

Will You Accept Other? □ Yes □ No Date of Availability: 

Do You Have Work Experience? (explain) 


Special Qualifications Effecting Your Employment: 


A 

C 

A 

D 

E 

M 

I 

C 


Type of Degree: BS 

Major 

When Will You Graduate 



MS 



PhD 




Academic Average: 


(grade point system) (overall) 

Class Standing: In □ □ D 


(in major) 

Third. 


(in minor) 


(upper) 


(middle) 


(lower) 


Extra Curricular Activities: 


P 

E 

R 

S 

O 

N 

A 

L 


Date of Birth: 

Marital Status: 

No. of Dependents: 


BE SURE YOU HAVE CHECKED ON RE- 
VERSE SIDE THE COMPANIES YOU WANT 
TO SEE THIS INQUIRY. PUT FORM IN 
STAMPED ENVELOPE AND MAIL TO: 


U. S. Citizen: □ Yes □ No 

Military Status: 

eng ineerin g op portunities 

COLLEGE EDITION 

1020 CHURCH ST., EVANSTON, ILLINOIS 60201 
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check your interests here 


Fill in the confidential inquiry form on the other side of this 
sheet. (Be sure to use this form. We cannot process multi-page 
resumes; and this form provides all the information advertisers 
require to screen applicants. If further information is desired, 


Page 

□ AC Electronics, Div., GMC 100 

G Aero Commander 89 

□ AIRCO — Air Reduction 25 

□ Air Force Systems Command 61 


List Location Preference 

G Allis Chalmers 3 

G Allison Division, General Motors 30 

Q American Oil Company 113 

G AVCO Everett Research Laboratories 103 

G AVCO Lycoming 23 

G AVCO Missile Systems Division 123 

Q Barber— Greene Company 96 

G Baxter Laboratories, Inc 17 

G Bendix Corporation, Kansas City Division 96 

G Bendix Corporation, Launch Support Division 104 

G Bendix Products Aerospace, Bendix Corporation 112 

Q Black & Decker Mfg. Co 114 

G Bowles Engineering Corp 116 

G Boeing Company 80 

G Celanese Corporation 24 

Q Cessna Aircraft Company, Military — Twin Division 108 

G Chrysler Corporation, Space Division 18 

G Collins Radio Company 75 

G Columbian Carbon Company 84 

G Combustion Engineering, Inc 99 

G Container Corporation of America 20 

G Corning Glass Works 86 & 87 

G Delco Radio Division, GMC 67 

G Dole Valve Company 118 

G Dresser Clark Division, Dresser Industries, Inc 122 

G Eastman Kodak Company 85 

G Electro— Mechanical Research, Inc 11 

G Fairchild Hiller Corp 10 

G Fairchild Semiconductor 55 

G FMC Corporation, Ordnance Division 56 

G Ford Motor Company 83 

G Gannett, Fleming, Corddry & Carpenter, Inc 120 

G General Dynamics, Convair Division 117 

G General Dynamics, Electric Boat Division 37 

G General Dynamics, Electronics Division (San Diego) 74 

G General Electric Company, Aerospace & Defense Group .... 14 & 15 
G General Electric Company, Avionic Controls Business Section . . 128 

G General Electric Company, Power Transmission Division 119 

G GMC Truck & Coach Division 94 

G Grumman Aircraft Engineering Corp 3rd Cover 

G Gulf Research & Development Co 114 

G Hamilton Standard Division, United Aircraft Corp 54 

G Harley— Davidson Motor Co 118 

G Harza Engineering Company ; 82 

G J. M. Huber Corp 121 

Q Hughes Aircraft Co., Field Service & Support Div 16 

G IBM Corporation 12 & 13 

G Jackson & Moreland, Div. of United Engineers & Constructors, 

Inc 94 

G Jet Propulsion Laboratory 127 

G Koehring Company 124 

G Korfund Dynamics Corp 18 

G Lawrence Radiation Laboratory, University of California 68 

G Litton Industries, Inc., Data Systems, Div 47 

G Lockheed Missiles & Space Co 45 

G LTV Aerospace Corp 8 & 9 

G Martin Company, Orlando Division Ill 

G McDonnell Aircraft Corporation 57 

G Melpar, Inc 74 

G The MITRE Corporation 49 

G Mobil Oil Corporation 97 


you will hear from the advertiser direct.) Then, check below 
those companies to which you want copies of your form sent. 
Mail to Engineering Opportunities, 1020 Church St., Evans- 
ton, 111. 60201. 


Page 

G Moog, Inc., Hydra-Point Division 88 

G National Aeronautics & Space Administration 31 

G Norden Div., United Aircraft Corp 69 

G Northrop Corporation, Norair Division 95 

G Norton Company 33 

G Olin Chemicals 6 fir 7 

G Pan Am Guided Missiles Range Division 53 

Q Philco— Ford Corporation 43 

G Polaroid Corporation 71 

G Quaker Oats Company 114 

G Radio Corporation of America 62 

G Rauland Corporation 19 

G Raytheon Co., Equipment Division Headquarters 21 

G Raytheon Co., Missile Systems Division 105 

G Raytheon Co., Space & Information Systems Division .... 4th Cover 

G Rohm & Haas Co 70 

Q Salsbury Laboratories 18 

G Sanders Associates, Inc 73 

G Sandia Corporation 94 

G Sangamo Electric Co 106 

G Sperry Phoenix Co 93 

G Sprague Electric Company 22 

G Stanley Aviation Corporation 70 

G Sundstrand Corporation 4 

G Teletype Corporation 81 

G Teradyne 90 

G Texaco, Inc 79 

G Tracor, Inc. . 98 

G TRW Systems 2nd Cover 

G Union Carbide Corporation, Linde Div., Flame-Plating Dept. . . 116 

Q United Shoe Machinery Company 77 

G U. S. Army Engineer Research & Development Laboratories, 

Ft. Belvoir, Va 115 

G U. S. Forest Service 125 

U. S. Navy: 

G Charleston Naval Shipyard 102 

G Marine Engineering Laboratory, Annapolis, Md 92 

G Naval Air Station, Lakehurst, N. J 110 

G Naval Ammunition Depot, Crane, Indiana 48 

G Naval Labs of California, NCEL, Port Hueneme, Calif 98 

G Naval Ordnance Station, Forest Park, 111 64 

G Naval Ordnance Station, Indian Head, Md 124 

G Navy Overseas Employment Office (Pacific) 44 

G Naval Ship Engineering Center, Port Hueneme, Calif 106 

G Naval Ship Engineering Center, Philadelphia, Pa 48 

G Navy Ship Systems Command 46 

G Naval Underwater Weapons Research & Engineering Station 

Newport, R. 1 39 

G Vector Division, United Aircraft Corp 5 

G Western Electric Co 107 

G Western Gear Corporation 101 

G Westinghouse Bettis Atomic Power Laboratory 109 

G Weston Instruments, Inc 65 

G Xerox Corporation 91 
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THE SPREAD-EAGLE OF TECHNOLOGY 

AT GRUMMAN 
Ranges from inner to outer space 


Grumman has special interest for the graduating engineer and scientist seeking the widest spread of technology for his 
skills. At Grumman, engineers are involved in deep ocean technology. . .engineers see their advanced aircraft designs 
proven daily in the air over Vietnam, and soon ... in outer space, the Grumman LM (Lunar Module) will land the astro- 
nauts on the lunar surface. Grumman, situated in Bethpage, L.I. (30 miles from N.Y.C.), is in the cultural center of 
activity. Universities are close at hand for those who wish to continue their studies. C.C.N.Y., Manhattan College, New 
York University, Pratt Institute, Columbia University, State University at Stony Brook, Polytechnic Institute of Brook- 
lyn, Hofstra University and Adelphi College are all within easy distance. The surroundings are not hard to take. Five 
beautiful public golf courses are in Bethpage— two minutes from the plant. White sand beaches stretch for miles along 
the Atlantic (12 minutes drive). The famed sailing reaches of Long Island Sound are only eleven miles away. 
The informal atmosphere is a Grumman tradition, matched by an equally hard-nosed one of turning out some of the 
free world’s highest performance aircraft systems and space vehicles. 


Taking their place in a long line of Grumman aircraft that 
have contributed to the national defense, the aircraft 
shown below are performing yeoman service in Vietnam. 


Currently, Grumman engineers, pulling the state of the 
art relentless forward, are engrossed in still more ad- 
vanced aircraft and aerospace vehicles. These include: 



E-2A Hawkeye...A highly complex 
electronic system that contributes 
significantly to the science of 
early warning, and airborne warn- 
ing and control. 



HU-16 Albatross . . . famous as the 
main. tool of the U.S. Air Force Air 
Rescue Services. 


S-2E Tracker . . . Anti-submarine 
warfare aircraft which performs 
both "hunter” and "killer" mis- 
sions for the U.S. Navy. 


C-1A Trader . . . land and carrier- 
based aircraft ferries cargo and 
personnel between carrier and 
shore. 


A-6A Intruder . . . U.S. Navy car- 
rier-based attack aircraft capable 
of operating with pinpoint accu- 
racy in all weather conditions. 



0V-1 Mohawk . . . U.S. Army ST0L x 
electronic surveillance aircraft op- ^ 
erating in close support of ground Y 
troops. 



E-IB Tracer ... U.S. Navy carrier- 
based high resolution radar air- 
craft detects impending enemy 
attacks hundreds of miles from 
the fleet. 



. Gulfstream II . . . World’s fastest 
corporate transport . . . non-stop 
1 coast-to-coast range at 585 m.p.h. 


C-2A . . . Carrier-on-board delivery 
(COD) aircraft carries high priority 
weapons systems and personnel 
and performs logistical missions 
for attack aircraft carriers. 



EA-6B. ..All-weather tactical elec- 
tronic countermeasures aircraft to 
support strike aircraft and ground 
troops. 


F-111B . . . Navy version of the 
USAF/NAVY bi-service fighter with 
variable wing sweep from 16 to 
72.5 degrees. (Flies at speeds up 
to two and one half times the 
speed of sound.) 




0A0 (Orbiting Astronomical 0b- 
I servatory) . . . Scientific satellite 
I for the investigation of scientific 
phenomena. 


LM (Lunar Module) . . . 

to land the astronauts on the lunar 

surface in the late sixties. 


Here then is the opportunity for graduating engineers... AEs, EEs, MEs, lEs, Physic majors and Chemical Engineering 
majors... to take their place in the continuum of technology that is Grumman. To obtain Grumman literature and 
arrange an on campus interview, contact your placement office. 


If an interview is not convenient at this 
time, send comprehensive resume to: 
Mr. BartO. DiChiara, Engineering Em- 
ployment, Dept. GR-58 



GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 

An equal opportunity employer (M/F) 



